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APPLICATION

TO THE HONORABLE PUBLIC UTILITIES COMMISSION
OF THE STATE OF HAWAII

I

Hawaiian Electric Company, Inc. (“HECO”), Maui Electric Company, Limited
(“MECOQO”), and Hawaii Electric Light Company, Inc. (“HELCO”) (HECO, HELCO and
MECO are collectively referred to as the “HECO Companies” or “Companies”)
respectfully request Commission approval:
(N to commit capital funds in excess of $2,500,000 (estimated at $41,229,000 for

HECO, $10,606,000 for MECO, and $13,190,000 for HELCO) for the Advanced

Metering Infrastructure (“AMI”) project as discussed in Section X;

(2) to defer certain computer software development costs (i.e., the “Stage 2" or
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APPLICATION

TO THE HONORABLE PUBLIC UTILITIES COMMISSION
OF THE STATE OF HAWAII

I

Hawaiian Electric Company, Inc. (“HECO”), Maui Electric Company, Limited
(“MECO”), and Hawaii Electric Light Company, Inc. (“HELCO”) (HECO, HELCO and
MECO are collectively referred to as the “HECO Companies” or “Companies™)
respectfully request Commission approval:
(D to commit capital funds in excess of $2,500,000 (estimated at $41,229,000 for

HECO, $10,606,000 for MECO, and $13,190,000 for HELCO) for the Advanced

Metering Infrastructure (“AMI™) project as discussed in Section X;

2) to defer certain computer software development costs (i.e., the “Stage 2” or



)

)

)

“Application Development” costs, including the costs of designing, acquiring,
installing and testing the computer software) for the Meter Data Management
System (“MDMS”) and accrue an allowance for funds used during construction
(“AFUDC”) during the deferral period (total deferred costs are estimated at
$9,134,000 for HECO, $2,021,000 for MECO, and $2,385,000 for HELCO)
described in Sections X and XI;
to amortize the MDMS deferred costs (including AFUDC) over a 12-year period
(or such other amortization period as the Commission finds to be reasonable), and
to include the unamortized deferred costs (including AFUDC) in rate base, as is
further explained in Sections X and XI;
of cost recovery for ratemaking purposes of the remaining book value of its
existing meters (that will be replaced with advanced meters) in the following
manner for each of the Companies (discussed in Section XI):
(a) HECO — beginning with the receipt of the Commission’s Decision
and Order on a straight-line basis over a period of three years for HECO,
(b) MECO — beginning with the receipt of the Commission’s Decision
and Order on a straight-line basis and ending when MECO’s meter
installation begins, and
(c) HELCO — beginning with the receipt of the Commission’s
Decision and Order on a straight-line basis and ending when HELCO’s
meter installation begins;
of cost recovery for ratemaking purposes of the capital costs associated with the

purchase and installation of the new AMI meters over a seven-year period on a



(6)
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(®)

®)

straight-line basis (discussed in Section XI);

for immediate approval to begin installing, on a first-come, first-served basis,
advanced meters for all customers that request them and to implement time-of-use
(“TOU™) rates on an interim basis for customers requesting the installation of
advanced meters as discussed in Sections Il and XII;

for expedited approval of proposed Schedule TOU-R (Residential Time-of-Use)
rates for HECO, HEL.CO, and MECO (all three divisions) and proposed Schedule
TOU-G (Small Commercial Time-of-Use Service), Schedule TOU-J (Commercial
Time-of- Use Service) and Schedule TOU-P (Large Power Time-of-Use Service)
rates for HELCO and MECO (all three divisions)1 (described in Section XII);

to recover all of the Companies’ incremental cost associated with the AMI Project
through the Renewable Energy Infrastructure Program (“REIP”) surcharge
(“REIP Surcharge™) that is pending approval in Docket No. 2007-0416 or an AMI
surcharge (“AMI Surcharge™) mechanism approved by the Commission in this
proceeding (discussed in Section XI);

for approval of the Advanced Metering Infrastructure Equipment and Services
Agreement (“Sensus Agreement”) between the Hawaiian Electric Company, Inc.
and Sensus Metering Systems, Inc. (“Sensus”) including its terms and conditions
and a finding that the arrangement is prudent and in the public interest, and a
determination that the Companies may include all costs, fees and related taxes to
be paid by the Companies pursuant to the Agreement in its revenue requirements

for ratemaking purposes and for the purposes of determining the reasonableness

! All of the proposed Time-Of-Use (TOU) rates will be adjusted to align with the current Energy Cost
Adjustment Clause at the respective Companies.



of the Companies’ rates (described in Exhibit 1 and discussed in Section VII);

and
(10) forrecovery of lease expenses (based on lease payments over the term of the

agreement) for the Sensus-owned, two-way radio frequency network

infrastructure (“AMI Network™) (the AMI Network is described in Section VII

and the lease expenses are discussed in Section XI).

AMI refers to the system infrastructure that measures, collects and analyzes
energy usage, on a pre-defined schedule or “on demand” basis. This infrastructure
includes hardware, software, and communication systems, ultimately linking customer
premise advanced electricity meters to utility-located systems. AMI provides two-way
communications between the meters and systems to obtain consumption reads and
voltage status at individual premises much more frequently than the Companies’ existing
monthly meter reading cycles.

The AMI Project will replace approximately 95-96%" of the commercial,
industrial, and residential electric meters with AMI meters that collect and transmat
interval energy use data multiple times daily3 and on demand. The AMI Project will also
include a centralized MDMS, integration of the MDMS with the Customer Information
System (“CIS”), and a two-way, radio frequency (“RF”’) network to provide

communication between the AMI meters and the MDMS. AMI meters and components

2 HECO plans to replace 95% of its non-MV90 meter population while MECO and HELCO plan to
replace 96% of their non-MV90 meter population.

? Time intervals between data transmission can vary due to the dynamic fashion in which the AMI Network
operates.



of the AMI Network will be installed on the islands of Oahu, Maui4, and Hawaii, and a
shared MDMS will be centrally located at HECO.

The estimated number of AMI meters to be installed is as follows":

Island Number of AMI Meters
Oahu 293,000
Maui® 66,000
Hawaii 92,000
Toral 451,000

During the six year deployment of the Companies’ AMI Project, the
implementation costs are estimated at $97,93 8,000 and operating costs estimated at
$12,426,000°. Cost summaries by project subsystems and individual Companies are
identified in Section X.

AMI includes the use of advanced communicating meters with TOU functionality
specified in the October 20, 2008 Energy Agreement Among the State of Hawaii, Division
of Consumer Advocacy of the Department of Commerce and Consumer Affairs, and
Hawaiian Electric Companies (“HCEI Agreement”).9 In an AMI system, a

communications network links endpoint devices (such as meters) and business systems to

* The islands of Molokai and Lanai will be examined after AMI system deployments are completed on
Oahu, Maui, and Hawaii.

® AMI meter counts are based on the estimated meter population growth at the end of each company’s
meter deployment period. HECO expects to replace 95% of its non-MV90 meters with AMI meters and
MECO and HELCO expects to replace 96% of their non-MV90 meters with AMI meters. Figures have
been rounded 1n the table above.

® Meter replacements on Molokai and Lanai will be analyzed after meter deployments are completed on
Oahu, Maui, and Hawaii. Molokai currently has 2,732 meters and Lanai has 1,710 meters. The instant
application does not include AMI implementation costs or benefits for Molokai and Lanai.

” This figure includes capital, deferred, and expensed cost components for all three Companies.

¥ This figure includes capital, deferred, and expensed costs components for all three Companies.

® See. e.g.. HCEI Agreement at 25 (“Upon Commission approval, AMI will be implemented as quickly as
possible, along with proposals for time-of-use rates and customer electricity pricing information that
facilitate substantive customer understanding and energy use management.”).
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allow the collection and distribution of information to customers and utilities. This
enables the Companies to either participate in, or provide, demand response (“DR”)
programs. By providing information to customers, AMI assists customers in changing
their energy usage from normal consumption patterns, either in response to changes in
price, or in response to incentives designed to encourage lower energy usage use at times
of peak-demand periods or during periods of low operational systems reliability.

Drivers for AMI implementation in Hawaii include significant developments in
the evolution and availability of AMI-related technologies, AMI’s increasing popularity
on the U.S. mainland'’, and uncertainty in the future price of fuel. In addition, part of the
Companies’ AMI Strategy is to help meet Hawaii’s electricity needs through energy
efficiency and future DR programs, and to empower customers to make more intelligent
energy decisions and have greater control over their electricity use and costs.

AMI has — particularly in recent years — received wide support at both state and
federal levels, in the form of measures including the HCEI Agreement, Energy Policy
Act of 2005, Energy Independence and Security Act of 2007, Clean Renewable Energy
and Conservation Tax Act of 2007, the Emergency Economic Stabilization Act of 2008,
and statutes recently enacted by the Hawaii legislature concerning the development of
renewable energy and reduction of greenhouse gas emissions in Hawaii. In line with this
support, AMI has also been proposed in the Companies’ RPS/REIP dockets (Docket Nos.
2007-0008 and 2007-0416, respectively) as a Renewable Energy Infrastructure (“REI”)
Project under the Proposed REIP.

The benefits of AMI can generally be broken down into two types: (1) cost-

effective operational benefits directly attributable to the AMI system (e.g., labor savings,

1% Mainland penetration of AMI has driven product development and reduced costs.
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meter accuracy gains and energy theft recovery); and (2) customer and system benefits
derived from programs that the AMI system supports or provides a platform for
developing (e.g., customer service, DR, distribution asset utilization and outage
management), which give customers increased flexibility and satisfaction while
empowering them to make wiser energy choices.

In conjunction with future DR programs, AMI will empower the Companies’
customers to reduce and/or shift energy usage in response to time differentiated energy
prices. Furthermore, DR technologies, such as smart programmable/controllable
thermostats, smart load cycling controls and in-premise displays, will allow customers to
conveniently execute their choices.

The AMI communications and smart metering infrastructure provides a
foundation for the implementation of Smart Grid technology, which combines intelligent
electronic devices (i.e., smart relays and distribution automation devices) and advanced
applications that utilize timely data on customer loads and voltages. AMI provides
unparalleled capabilities in monitoring, controlling, optimizing and automating the
restoration of the electric power delivery system. Collectively, AMI and DR offer
important alternatives, in addition to renewable energy, to help address global energy
supply and environmental issues.

The incremental revenue requirements for the AMI Project include the estimated
[net] costs to the HECO Companies of installing or acquiring the AMI platform (i.e., the
costs of the advanced meters, the MDMS system, and the AMI Network services), as
offset by the benefits of automating meter reading and certain field service activities,

revenue enhancements from improved meter accuracy, and reduced electricity theft.



The revenue requirement analysis should not be confused with a complete
business case for installing the AMI platform, which would require quantification of the
costs and benefits of the programs or activities that will be enabled or facilitated by the
AMI platform, including TOU pricing, DR programs such as critical peak pricing, the
provision of certain ancillary services to facilitate the integration of large amounts of
wind generated electricity, outage management and “Smart Grid” projects. The HECO
Companies are taking steps to develop the information necessary to design the programs
and activities (such as the proposed Dynamic Pricing Pilot (“DPP”) program in Docket
No. 2008-0074, and the Big Wind Studies) identified in the HCEI Agreement.

I
HCEI AGREEMENT

On October 20, 2008, the Governor of the State of Hawaii, the Department of
Business, Economic Development and Tourism, the Consumer Advocate and the HECO
Companies executed the HCEI Agreement' which documents a course of action to make
Hawaii energy independent, and recognizes the need to maintain HECO’s financial health
in order to achieve that objective. With respect to AMI, the Energy Agreement states
that:

Advanced Metering Infrastructure is a critical component of a number of

important aspects of the Clean Energy Initiative. The parties believe that

AMI will help customers manage their energy use more effectively. To that
end, the parties agree on the following:

1. Hawaiian Electric will apply to the Commission by November 30,
2008, for immediate approval to begin installing, on a first-come, first-
served basis, advanced meters for all customers that request them. The
application will also seek expedited approval to fully implement time-of-use
rates on an interim basis for the customers requesting the installation of
advanced meters. Unless the Commission identifies a compelling reason to

! Section VIII C.1. discusses the Hawaii Clean Energy Initiative in greater detail.
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do otherwise, all customers having advanced meters will be given the utility
time-of-use or dynamic rate options and shall have to affirmatively opt out
of the rate option.

2 The meters and associated costs will be paid for through the CEIS,
until such costs are embedded and recovered in the utilities’ base rates in
future rate cases.

3. By December 31, 2008, Hawaiian Electric will file a full application
to install advanced meters to remaining customers and the communication
and meter data management system, including the necessary software and
appropriate pricing programs. The PUC application will identify the desired
goals, business purposes, functionality and cost for advanced meters and the
identification of a meter data management system with associated costs to
purchase and install that will achieve the desired goals and purposes,
including a schedule for acquisition and installation of remaining meters and
the customers to be served.

4. Upon Commission approval, AMI will be implemented as quickly as
possible, along with proposals for time-of-use rates and customer electricity
pricing information that facilitate substantive customer understanding and
energy use management.

3, Hawaiian Electric will minimize the financial impacts on low
income and disadvantaged customers who have limited options through a
combination of tiered rates and lifeline rates.

6. The Hawaiian Electric utilities working with external experts will
submit to the Commission an evaluation of the effectiveness of the utilities’
time-of-use rates and shall determine whether any changes are needed to the
energy information communications and time-of-use rates to improve
customers’ energy responsiveness. The utilities will complete this
evaluation by December 31, 2009 and will submit a second report 1 year
after the full deployment of AML

7 Beginning January 1, 2009, the utility will submit an annual report to
the Commission on the number of customers currently served, number who
opted out, customer load response, impact of time-of-use rates on
customer’s monthly bills and feedback received from customers.

HCEI Agreement at 24-25.
III
HECO COMPANIES
HECO, whose principal place of business and whose executive offices are located

at 900 Richards Street, Honolulu, Hawaii (with other administrative offices at 820 Ward



Avenue (Ward Avenue Complex) and 220 South King Street (Central Pacific Plaza)), is a
corporation duly organized under the laws of the Kingdom of Hawaii on or about
October 13, 1891, and is now existing under and by virtue of the laws of the State of
Hawaii. HECO is an operating public utility engaged in the production, purchase,
transmission, distribution, and sale of electricity on the Island of Oahu.

HELCO, whose principal office is located at 1200 Kilauea Avenue, Hilo, Hawaii
(with remote offices at 66-1591 Kawaihae Road, Waimea and 74-5519 Kaiwi Street,
Kailua Kona), is a corporation duly organized under the laws of the Republic of Hawaii
on or about December 5, 1894, and is now existing under and by virtue of the laws of the
State of Hawaii. HELCO is an operating public utility engaged in the production,
purchase, transmission, distribution, and sale of electricity on the Island of Hawaii.

MECO, whose principal place of business and whose main administrative office
is located at 210 West Kamehameha Avenue, Kahului, Maui, Hawaii (with remote
offices at 32A Ulili Street, Kaunakakai, Molokai and 1001 North Miki Road, Lanai City,
Lanai), is a corporation duly organized under the laws of the Territory of Hawaii on or
about April 28, 1921, and is now existing under and by virtue of the laws of the State of
Hawaii. MECO is an operating public utility engaged in the production, purchase,
transmission, distribution and sale of electricity on the Island of Maui; the production,
transmission, distribution, and sale of electricity on the Island of Molokai; and the

production, distribution, and sale of electricity on the Island of Lanai.
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v
CORRESPONDENCE

Correspondence and communications in regard to this Application should be
addressed to:

Dean K. Matsuura

Manager, Regulatory Affairs
Hawaiian Electric Company, Inc.
P. O. Box 2750

Honolulu, Hawaii 96840-0001

with copies of such correspondence and communications sent to:

Thomas W. Williams, Jr., Esq.
Damon L. Schmidt, Esq.

Goodsill Anderson Quinn & Stifel
Alii Place, Suite 1800

1099 Alakea Street

Honolulu, Hawaii 96813

Vv

AUTHORIZATIONS

The Companies request:

A. Approval to commit capital funds for the AMI Project estimated at
$41,229,000 for HECO, $10,606,000 for MECO, and $13,190,000 for HELCO) pursuant
to Decision and Order No. 21002 (Docket No. 03-0257) (“D&O 21002”) “For Exemption
From and Modification of General Order No. 7, Paragraph 2.3 (g), Relating to Capital

1
Improvements.”

" D&O 21002 revised Paragraph 2.3 (g) to read “Proposed capital expenditures for any single
project related to plant replacement, expansion or modernization in excess of $2,500,000
excluding customer contributions, or 10 per cent of the total plant in service, whichever is less,
shall be submitted to the Commission for review at least 60 days prior to the commencement of
construction or commitment for expenditure, whichever is earlier.”
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This project does not involve construction of high voltage, overhead transmission
lines and is, therefore, not subject to Hawaii Revised Statues (“HRS”), Sections 269.27.5
and 269.27.6.

B. Approval of the Sensus Agreement, executed on October 1, 2008, with
Sensus including: (1) approval of its terms and conditions and a finding that the
arrangement is prudent and in the public interest; and (2) a determination that HECO may
include all costs, fees and related taxes to be paid by HECO pursuant to the Sensus
Agreement in its revenue requirements for ratemaking purposes and for the purposes of
determining the reasonableness of HECO’s rates. (If such an order is not obtained within
12 months of the filing of this Application, then HECO or Sensus may, by written notice
delivered within 30 days of such date, declare the Sensus Agreement null and void. This
Sensus Agreement is confidential and proprietary and a copy will be provided after a
protective order is issued in this Docket.) See Exhibit 1.

C. Approval to defer certain computer software development costs (i.e., the
“Stage 2” or “Application Development” costs, including the costs of designing,
acquiring, installing, and testing the computer software) for the MDMS portion of the
AMI Project, and to accumulate AFUDC during the deferral period (total deferred costs
estimated at $9,134,000 for HECO, $2,021,000 for MECO, and $2,385,000 for HELCO).

D. Approval to amortize (and recover the cost of) the deferred software
development costs (including AFUDC) over a 12-year period (or such other amortization
period as the Commission finds to be reasonable), and to include the unamortized
deferred costs (including AFUDC) in rate base. This approval is requested pursuant to

Decision and Order No. 18365 dated February 8, 2001 in Docket No. 99-0207 (HELCO’s

-12 -



2000 test year rate case), which ordered that Commission approval is required prior to
incurring software development costs to be deferred and amortized for ratemaking
purposes.

E. Approval to recover the cost of the remaining book value of the
Companies’ existing meters (that will be replaced with advanced meters) over an
accelerated period (estimated to between three to five years beginning with the receipt of
the Commission’s Decision and Order), pursuant to HRS § 269-16(b)(2)(D).

F. Approval to recover the costs of the Companies’ advanced meters installed
in connection with the AMI Project over a seven-year, accelerated period, pursuant to
HRS § 269-16(b)(2)(D).

G. Approval to defer certain AMI Project costs and recover such costs
through the proposed REIP Surcharge, as pursuant to the respectfully requested REI
Program proposed in the REIP docket, Docket No. 2007-0416, or in the alternative,
through an AMI Surcharge.

H. As provided for in the HCEI Agreement and further detailed in Section II,
the Companies request: (a) immediate approval to begin installing, on a first-come, first-
served basis, advanced meters for all customers that request them; (b) expedited approval
to fully implement TOU rates on an interim bases for the customers requesting the
installation of advanced meters; and (c) approval to install advanced meters to remaining
customers and the AMI Network and MDMS, including the necessary software and
appropriate pricing programs. Authorization to implement the TOU rates 1s requested

pursuant to HRS § 269-16(b) and Hawaii Administrative Rules (“HAR”) § 6-61-86.
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V1

EXHIBITS

The following exhibits are provided in support of this Application:

Exhibit 1 Sensus Agreement Summary

Exhibit 2 AMR versus AMI

Exhibit 3 Technology Selection

Exhibit 4 Options to Empower the Customer with Information
Exhibit 5 High Level View of the Pilot FlexNet System

Exhibit 6 AMI Pilot System on Oahu - Meters and Tower Gateway Basestations
Exhibit 7 Enspiria Solutions-Qualifications and References
Exhibit 8 Meter Data Management System (MDMS)

Exhibit 9 AMI Systems Integration and OMS Support

Exhibit 10 Sensus Metering Systems Products

Exhibit 11 FlexNet AMI Network Details

Exhibit 12 HANs and In-Premise Displays

Exhibit 13 Sensus Demand Response and Smart Grid White Paper
Exhibit 14 Change Management

Exhibit 15 AMI Benefits

Exhibit 16 Accuracy Tests-Electro-Mechanical and Sensus AMI Meters
Exhibit 17 Energy Theft Estimates

Exhibit 18 Overall AMI Project Schedule

Exhibit 19 Project Cost and Quantifiable Benefits Tables

Exhibit 20 REIP Program

Exhibit 21 Rate Impact of AMI

-14 -




Exhibit 22 Revenue Requirements Calculation

Exhibit 23 Need for Timely Cost Recovery

Exhibit 24 Accounting and Ratemaking Treatment

Exhibit 25 Proposal for TOU Options and Rate Schedule

Exhibit 26 HECO Preferred Stock, Long-Term Debt and Hybrid Securities

Exhibit 27 HELCO Preferred Stock, Long-Term Debt and Hybrid Securities

Exhibit 28 MECO Preferred Stock, Long-Term Debt and Hybrid Securities
VII

AMI PROJECT DESCRIPTION
A. OVERVIEW

AMI provides two-way communications between utilities and customer meters to
allow utilities to obtain consumption reads and voltage status at individual premises much
more frequently than the existing monthly meter reading cycles, as well as “on
demand.”" The AMI Project will replace approximately 95-96% of the commercial,

industrial, and residential electric meters with AMI meters that collect and transmat

Y “Advanced metering infrastructure,” as defined by FERC is:

... ametering system that records customer consumption (and possibly other parameters)

hourly or more frequently and that provides for daily or more frequent transmittal of

measurements over a communication network to a central collection point. AMI includes

the communications hardware and software and associated system and data management

software that creates a network between advanced meters and utility business systems

and which allows collection and distribution of information to customers and other

parties such as competitive retail providers, in addition to providing it to the utility itself.
FERC Staff Report, Assessment of Demand Response & Advanced Metering, Docket No. AD-06-2-000,
August 2006 (“FERC Staff Report™) Appendix A (Glossary). AMI goes beyond traditional automated
meter reading (“AMR”). in which monthly billing reads are captured. AMI also goes beyond Drive-By
AMR in that interval data is being captured and transmitted multiple times daily. The capture of interval
data, integration with the Company’s CIS, and OMS support will provide many quantifiable and intangible
benefits, serve to enable other applications such as DR and Dynamic Pricing, and support Smart Grid
capabilities in the future. A more detailed description of the differences between AMR and AMI is
attached hereto as Exhibit 2.

-15-




interval energy use data multiple times daily14 and on demand”’. The AMI Project will
also include a centralized MDMS, integration of the MDMS with the Companies’ CIS,
and an AMI Network to provide communication between the AMI meters and the
MDMS. AMI meters and components of the AMI Network will be installed on the
islands of Oahu, Maui'®, and Hawaii. Residential AMI meters will be installed by (1) a
meter installation vendor (to be selected via a request for proposal selection process), (2)
Companies’ internal labor force, or (3) a combination of the two. The Commercial and
Industrial (C&I”)AMI meters'’ will be installed by HECO Companies” internal labor
force.

The Companies” AMI Network will use a fixed, RF technologylg. The AMI
Network will be owned, operated, and maintained by Sensus and leased by the HECO
Companies per the Sensus Agreement executed by the Companies. A shared MDMS will
be centrally located at HECO.

Overall, HECO is planning for a six-year AMI Project implementation, beginning
in 2010*. The AMI Project will begin with the development of the first phase of the
MDMS in 2010 at HECO’s data center on Oahu. The installation of Oahu’s AMI
Network will occur incrementally, beginning in November 2010 and progressing through
August 2013. Full-scale meter deployment on Oahu will begin in May 2011 and end in

December 2013. The installation of Maui’s AMI Network will occur incrementally,

' Time intervals between data transmission can vary due to the dynamic fashion in which the AMI
Network operates.

5 HECO plans to replace 95% of its non-MV90 meter population while MECO and HELCO plan to
replace 96% of their non-MV90 meter population.

'® The islands of Molokai and Lanai will be examined after AMI system deployments are completed on
Oahu, Maui, and Hawaii.

17 Current Transformer (CT)-rated meters.

18 Exhibit 3 describes available AMI technologies, including further details about the Companies” selected
FlexNet technology from Sensus.

¥ Assuming Commission approval of the AMI application by January 2010.
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beginning in November 2013 and progressing through September 2014. Full-scale meter
deployment on Maui will begin in April 2014 and end in December 2014. The
installation of the AMI Network on the island of Hawaii will occur incrementally,
beginning in October 2014 and progressing through August 2015. Full-scale meter
deployment on Hawaii will begin in April 2015 and end in December 2015.

Functionally, the AMI system will be designed to provide: (1) a two-way RF
network infrastructure and communication path to AMI residential and C&I electric
meters’; (2) the ability to acquire interval data (15-minute or 1-hour) from all AMI
meters; (3) the ability to support future programs such as dynamic pricing and peak time
rebate programs; and (4) the ability to improve distribution system operations through
enhanced outage and restoration reporting.

The primary goals of the AMI Project are customer empowerment, improved
customer service and cost savings, by providing or enabling capabilities such as:

e Advanced meter reads (monthly, on-demand, interval data, etc.);

e Remote disconnects/reconnects;

e Voltage level monitoring at the customer premise level;

e Power failure and restoration reporting (outage management support);
e Tamper detection;

e Energy theft recovery;

e Improved grid operations;

e CIS Integration; and

e Tuture DR programs.
The AMI Network enables the collection and distribution of information to

customers and utilities in order to enable customers to participate in, and allow utilities to

" These meters will be provided to an estimated 95% of the non-MV90 meters on Oahu and 96% of the
non-MV90 meters on Maui and the island of Hawaii.

-17 -



provide future DR programs. By providing information to customers, AMI will
encourage customers to reduce electricity consumption and modify their historic
consumption patterns, either in response to changes in price, or in response to incentives
designed to encourage lower electricity usage during peak demand periods or during
periods of low operational systems reliability. Exhibit 4 illustrates alternative ways in
which information could be provided to customers in the future®.

B. AMI PILOT ACTIVITIES

In addition to earlier investigations into cellular, Wi-Fi, and Broadband Over
Powerline (“BPL”) technologies, HECO has conducted three AMI pilot projects: (1) an
initial investigation into the functionality of Sensus AMI technology with 500 AMI
meters on Oahu and two Tower Gateway Basestation (“TGB”) sites located atop the
Prince Kuhio Hotel in Waikiki and the Five Regents condominium in Salt Lake; (2) an
investigation into the ability of Sensus’ AMI technology to collect data reliably for
monthly billing purposes in three meter reading routes, involving over 3,000 residential
and commercial meters in the Ocean Pointe area along with a third TGB tower at Mauna
Kapu in the Makakilo area; and (3) the addition of two more TGB sites at Koko Head and
Pu’u Papa’a, involving approximately 400 residential meters to collect baseline
electricity profiles to support a Dynamic Pricing Pilot program. HECO is continuing to
evaluate, develop and demonstrate AMI (including MDMS products) as part of the

Companies’ pilot projects.”

*! The Companies are working with Sensus and other suppliers to develop and test such devices as “In-
Premise Displays” and Smart Thermostats that provide such information. In addition, the Companies plan
to develop a web portal to provide information to customers.

** A high level view of the pilot FlexNet system that resulted from the Companies’ ongoing pilot activities
on Oahu is attached hereto as Exhibit 5.
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Additional AMI meters were installed to support HECO’s 2008-2009 Class Load
Study and to further explore AMI Network coverage and performance in 2007. In
October and November 2008, HECO installed an additional 1,100 AMI meters in the
Palolo, Tantalus, and Pauoa areas to investigate performance in valley and mountainous
terrain®. Approximately 7,700 AMI meters have been deployed to date.

In addition to the AMI pilot meter installations described above, HECO is
conducting pilot evaluations of two leading MDMS software products. An AMI
consultant, Enspiria Solutions, Inc.””, was hired by HECO to participate in discussions
with various HECO departments (including Customer Service and Information
Technology & Services Departments and the Customer Field Services Division), prepare
preliminary MDMS requirements, and assist the Companies in selecting several MDMS
software vendors®®. The MDMS pilot evaluations will examine interface requirements
and unique operational needs identified by the Companies’ staff as they work with actual
MDMS products. Exhibit 8 provides additional details on the MDMS pilot projects.

Hands-on experience with meter, network, and MDMS systems and products in
advance of full-scale AMI deployment will minimize business risks in the full-scale
deployment of AMI.

C. PROJECT SUBSYSTEMS

The AMI Project can be organized into three subsystems:

1. AMI Meters

* These AMI meters were new Sensus iConA residential meters. The Companies’ operational experience
with over-the-air billing from Sensus meters was previously limited to Ocean Pointe, which is flat, open
terrain in West Oahu.

** These figures are current as of November 10, 2008. An earlier snapshot of the geographic deployment
of AMI meters on Oahu 1s attached hereto as Exhibit 6.

** Qualifications of and references for Enspiria Solutions, Inc. are provided as Exhibit 7.

6 Due to the continuing evolution of the AMI marketplace, the Companies will continue to monitor and
evaluate other MDMS candidates.
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2. AMI Network
3. MDMS.

During the AMI Project, the HECO Companies will purchase and install AMI
meters on the islands of Oahu, Maui, and Hawaii; purchase and install the computer
equipment to be located at HECO to support the MDMS; secure AMI Network services
through Sensus; and issue a contract to a Systems Integrator (“SI”’) who will have turnkey
responsibilitj,z27 for the Companies’ MDMS and all required integration with the
Companies’ systems. (Exhibit 9 describes the SI role further.) End-use devices such as
in-premise displays, smart thermostats and load control switches may be used in future®®
program offerings enabled by AMI.

1. AMI Meters

Analogous to the consumer electronics business, the price of AMI meters has
decreased dramatically in recent years while the meters’ capabilities have increased.”
AMI meter capabilities are being driven by the purchasing power of numerous large
utilities coupled with federal energy policies (e.g., the Energy Policy Act of 2005 and
Energy Independence and Security Act of 2007) and guidance from various State
regulatory commissions. In addition, the HCEI Agreement supports the implementation

of AMI, and recognizes that AMI “is a critical component of a number of important

aspects of the Clean Energy Initiative.” HCEI Agreement at 24.

¥ Including procurement of the MDMS software.

* This application does not include end-use devices such as in-premise displays, smart thermostats, or load
control switches within the scope of the AMI Project.

* A description of the features, products and capabilities of the AMI meters available from the
Companies’ AMI meter vendor, Sensus Metering Systems, is provided as Exhibit 10. Exhibit 10 contains
confidential and proprietary information and will provided after a protective order is issued in this docket.
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As discussed above, HECO has been testing and deploying residential and
commercial AMI meters manufactured by Sensus in its pilot projects. HECO has also
completed the initial installation of an advanced version of the Sensus iCon meter,
namely the iConA (residential, single phase). In 2009, HECO anticipates installing and
field testing the Sensus iConAPX (advanced, three phase commercial and industrial)
meter’ while further testing Elster A3 C&I meters equipped with FlexNet
communication boards.

In addition, through industry networking, HECO has established a collaborative
relationship with the Southern Company (“Southern™), Portland General Electric
(“PGE”), and Alliant Energy (“Alliant™) to share knowledge and experiences regarding
Sensus AMI products. Southern signed a Definitive Agreement with Sensus in January
2008 to purchase up to 4,000,000 Sensus meters and is now in a full deployment phase
with over 100,000 Sensus iConA meters already in the field. PGE and Alliant are in their
System Acceptance Phase presently and expect to be in full deployment mode in the near
future.

The Companies executed a (:ornprehensive:31 Sensus Agreement on October 1,
2008, under which the Companies will purchase residential and commercial AMI meters.

A summary of the agreement is provided in Exhibit 1. The Sensus Agreement is

%% The Companies are currently using several generations of the iCon residential AMI meter as well as the
FlexNet-equipped Elster A3 C&I meter as part of its AMI pilot projects. The 1Con residential AMI meter
will be supplanted by the iConA while the FlexNet-equipped Elster A3 will continue to complement the
Sensus 1ConAPX Commercial/Industrial AMI meter in the future. The Sensus 1IConAPX meter was
recently received for initial field trials by the Southern Company and HECO will be monitoring their
experience with the Sensus iConAPX in addition to conducting its own in-house testing and field trials.
Second sources for the iCon A are in development from General Electric and Landis & Gyr. Details
concerning the iCon A and iCon APX meters are provided in Exhibit 10.

31 The Sensus AMI meters will have a one year warranty and an expected life of 15 years. In addition,
based on data provided by Sensus, the Companies anticipate a meter failure rate of 1% per year.
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confidential and proprietary and a copy will be provided separately after a Protective
Order is issued in this docket.

2. AMI Network

The AMI Network is a robust two-way, RF communications technology designed
to maximize service area coverage while minimizing infrastructure hardware
requirements. The AMI Network consists of TGBs, a Regional Network Interface
(“RNI"), FlexNet Network Portals (“FNP”) and FlexNet Remote Portals (“FRP”).E!2

The Companies” AMI Network will use licensed RF band technologies (centered
at 900 MHz) to enable two-way communications between the AMI meters, RNI, and the
MDMS to allow collection and distribution of information and commands between the
HECO Companies and their customers’”.

The AMI Network will be installed, owned, operated, and maintained by Sensus.
The Companies will pay a monthly per endpoint fee® for the use of the AMI Network.
Based on the provisions of the contract, the monthly fee for the use of the AMI Network
constitutes an operating lease for book accounting purposes.

The placement of TGBs in the AMI Network design fosters overlapping coverage
in order to achieve signal redundancy. The typical range for a single TGB is 15 miles,
and the network design is based on achieving an overlap coverage ratio of approximately
1.5. In other words, having access to more than one TGB site improves AMI network
reliability.

Sensus’ initial network design calls for 25 TGBs: 15 on Oahu, 3 on Maui, and 7

on Hawaii. This network will provide coverage such that 95-96% of the Companies’

3.2 Tlustrations of typical TGB and RNI hardware are provided in Exhibit 11.
¥ Commands include the remote upgrading of meter firmware and configuration.
 The Sensus Agreement defines the terms and conditions for the AMI Network.
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commercial, industrial, and residential meters will have sufficient AMI Network
coverage, and can be replaced with AMI meters.”” Further details regarding the Sensus
AMI Network technology are provided as Exhibit 11.

In cases where an AMI meter cannot reliably communicate directly with a TGB,
messages can be automatically relayed by a “Buddy Meter” to the TGB via the mpass®®
channel. If'a Buddy Meter is not available, a FNP or FRP can be installed to relay the
message directly to the TGB. This might occur in certain low density or isolated
(geographically or topographically) areas, where it may be economically impracticable to
install a TGB, given the small number of customers that the TGB would serve.

3. MDMS

The MDMS hardware will consist of multiple computer servers (application, web,
and database), networking equipment, and the associated computer operating system.

The Companies” MDMS will be implemented in three phases and prior to the
mass deployment of AMI meters®’.

HECO plans to hire an experienced SI, selected through a request for proposal
process, to act in the role of a prime contractor with full responsibility for the MDMS
software including integration of the MDMS with the RNI and CIS. The use of an SI will

mitigate MDMS implementation risks and project delays and the SI will be required to

** In the Companies’ response to LOL-IR-15 in the REIP docket, Docket No. 2007-0416. it was indicated
that 90% of the meters would be replaced. This has been revised to reflect the final Sensus network design
study and excludes the Companies” MV90 meters.

3% “mpass” denotes Message Pass (mpass) Communication Mode: Indirect communication through a
“buddy” device such as another AMI meter or a FNP/FRP repeater device.

37 A high-level view of the MDMS architecture and how it can be integrated with other processes such as
CIS and OMS is provided as Exhibit 9.
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provide a performance guarantee38. Further details concerning integration of the MDMS
with the Companies’ RNI and CIS are provided as Exhibit 9.

The MDMS application is the data “bucket” that captures the large volumes of
data generated by the AMI meters. The use of an MDMS can have a significant impact
on operational efficiencies, customer service, energy forecasting, and distribution system
reliability. Ata minimum, an MDMS provides a database repository that automates and
streamlines the complex process of collecting meter data from multiple collection
technologies and delivering that data in the appropriate format to the billing system.
Specific MDMS functions include: (1) collection system integration; (2) validation,
estimation and editing; (3) versioned data storage; (4) calculation and aggregation; and
(5) data exports and interfaces. Further details regarding these functions are provided as
Exhibit 8.

In contrast to today’s largely manual billing processes, the AMI system will
generate a far greater volume of meter data. In addition, the MDMS will ultimately
handle the storage and distribution of non-billing data such as outage alarms, tamper
alarms and DR events. The MDMS must also be designed with the capability to meet
future needs, including applications which are not initially implemented such as the
Smart Grid and DR.

The collection, management and enterprise-wide application of meter-based data
will enable the Companies to more effectively deliver strategic, societal and operational
benefits to various stakeholders, including:

e Consolidated usage data in a single repository enabling critical knowledge to be
shared easily across organizational boundaries;

# The use of an SI in a prime contractor capacity and folding the MDMS responsibility within its scope of
work entails an added risk premium to the MDMS system integration base cost.
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e Enhanced utility business processes and customer service;
e Improved regulatory and compliance reporting;
e Optimized utility operational efficiency and reliability;

e Empowerment of customers to make informed decisions on how and when they
use electricity; and

e Creation of a platform to provide effective pricing programs based on the interval
data captured by the AMI system.

The MDMS will interface with the Sensus RNI and the Companies’ CIS. At
HECO, the MDMS will eventually support HECO’s Outage Management System
(“OMS?), although, the current AMI Project will focus on the RNI and CIS interfaces
and support for OMS will be addressed in the future™

D. INFORMATION ACCESS

AMI will empower customers to make more intelligent energy decisions and have
greater control over their electricity use and costs. Customer access to electricity
consumption will be provided through a web portal that displays time-differentiated
electricity consumption. For customers without Internet access, HECO is investigating
the use of “In-Premise” displays that can communicate directly with the AMI Network or
through a Home Area Network (“HAN”)4D. Additional details concerning these
technologies are provided as Exhibit 4, Exhibit 12, and Exhibit 13

E. END-USE DEVICES

In addition to providing customers with information regarding their energy
consumption, AMI technologies could support direct load control using the AMI

Network. Devices such as “ZigBee” HANs and FlexNet smart thermostats and load

% OMS integration will be requested in a separate application.
“ The instant application does not request approval for provision of “in-premise” displays to customers.
This would be a future request to the Commission.
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control switches are in development by several vendors to support DR programs,
including Sensus (see Exhibit 13).

F. CHANGE MANAGEMENT

Implementation of AMI and the technologies enabled by AMI (e.g., DR and
Smart Grid) will result in changes to the Companies’ business and operations paradigms,
business organization and processes, customer strategies, resource planning, energy
management policies, engineering practices, service reliability, and safety management.
Consequently, effective management of these organizational changes (i.e., “change
management”) will play a key role in the Companies’ successful AMI implementation.
To that end, as part of the AMI Project, the Companies are mapping out a comprehensive
AMI Change Management Plan focusing on the impacts of process changes on the
Companies’ organizations and employees, and communications with the internal and
external stakeholders in the AMI Project. Additional details regarding the AMI Change
Management Plan are provided as Exhibit 14.

VIII
PROJECT NEED AND SYSTEM REQUIREMENTS

A. INTRODUCTION

AMI provides two-way communications between the utility and customer meters
to allow the utility to obtain consumption reads and voltage status at individual premises
much more frequently than the monthly billing cycle, and “on demand.” These
capabilities can allow the Companies to enhance customer service, revenue management

and distribution operations, and support outage management.
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In conjunction with a future DR program, AMI will empower the Companies’
customers to reduce and/or shift energy usage in response to time-differentiated energy
prices. Further, DR technologies, such as smart programmable/controllable
thermostats,”’ smart load cycling controls,” in-premise displays, etc., can allow
customers to execute their choices conveniently.

The AMI communication and smart metering infrastructure also provides a
foundation for the implementation of Smart Grid technology. Smart Grid technology
combines intelligent electronic devices (i.e., smart relays and distribution automation
devices) and advanced applications that utilize timely data on customer loads and
voltages. The Smart Grid promises unparalleled capabilities in monitoring, controlling,
optimizing and automating the restoration of the electric power delivery system.
Collectively, AMI and DR offer important alternatives, in addition to renewable energy,
to help address global energy supply and environmental issues.

In short, the implementation of AMI is being driven by significant developments
in the evolution and availability of AMI-related technologies, AMI’s increasing
popularity on the U.S. mainland®, and uncertainty in the future price of fuel. AMI has —
particularly in recent years — received wide support at both state and federal levels. In

line with this support, AMI is “a critical component of a number of important aspects” of

*! “Smart thermostats™ are not a required component of AMI, although they may offer benefits for DR in
addition to those possible with AMI alone. See Nancy Brockway, Advanced Metering Infrastructure:

What Regulators Need to Know About Its Value to Residential Customers, Nat’l Regulatory Research Inst.,
February 13, 2008 (“NRRI Paper™) at 10.

** Utilities can use AMI as a convenient network to signal direct load control devices at times of peak
demand, but AMI is not required to perform this function. Conversely, a utility can install AMI without
installing direct load control devices on customer end uses. NRRI Paper at 10.

4} Mainland penetration of AMI has driven product development and reduced costs.
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the HCEI Agreement.44 AMI has also been identified in the Companies’ RPS/REIP
dockets as a REI Project under the REIP.

B. PROJECT TIMING

It is important for the HECO Companies to proceed now with the AMI Project.
First, as further discussed below, Section 14 of the HCEI Agreement recognizes that
“Advanced Metering Infrastructure is a critical component of a number of important
aspects of the Clean Energy Initiative.” HCEI Agreement at 24. Thus, Section 14
provides that “[u]pon Commission approval, AMI will be implemented as quickly as
possible, along with proposals for time-of-use rates and customer electricity pricing
information that facilitate substantive customer understanding and energy use
management.” Id. at 25.

In addition, proceeding with AMI now will help the Companies to empower
customers to make more intelligent energy decisions and have greater control of their
electricity use and costs.

Moreover, substantial developments in the evolution of metering technology (both
in terms of price and capability) have enabled the HECO Companies’ to recently execute
the Sensus Agreement, which provides favorable pricing. The data and communications
capabilities inherent in the Sensus Agreement will give customers on Oahu, Maui and the
Hawaii a platform upon which to build a number of programs aimed at managing overall
energy costs. In the future, technologies enabled by AMI will allow customers’
appliances to receive and react to real time energy prices”. Some of these technologies

will take time to be developed and tested, but others, such as TOU and dynamic pricing,

“ HCEI Agreement at 24.
43 Appliance Interface for Grid Interface, Grid-Interop, November 7-9, 2007, Albuquerque, NM.
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are ready to roll out immediately, and are capable of providing significant customer
benefits.

Also, the cost of electricity and gas has risen significantly in recent years, thereby
driving the need for detailed consumption data for the Companies, their ratepayers and
the State of Hawaii in general. Although world oil costs dropped recently, they are still
high and there is no reason to believe that future oil prices will not increase over the life
of the AMI Project.

Thus, AMI will help to facilitate important alternatives, in addition to renewable
energy, to help address global energy supply and environmental issues.

C. SUPPORT FOR AMI

Against this backdrop, it should not be surprising that there is wide support for
AMI at both state and national levels.

On the state level, the HCEI Agreement was executed on October 20, 2008, in
order that Hawaii “move more decisively and irreversibly away from imported fossil fuel
for electricity and transportation and towards indigenously produced renewable energy
and an ethic of energy efficiency.” HCEI Agreement at 1. In addition, Hawaii has
enacted a number of statutes supporting the development of renewable energy including
Hawaii’s Renewable Portfolio Standards (“RPS”) law, and, more recently, Acts 177 and
234, passed in 2007 by Hawaii’s 24" Legislature.

On the national level, further support for AMI can be found in: (1) Congressional

legislation such as the Energy Policy Act of 2005 (“EPAct 20057),"° the Energy

6 EPAct 2005 added five new standards to the ten standards outlined previously in the Public Utility
Regulatory Policies Act (“PURPA”) of 1978 and the Energy Policy Act of 1992. These standards were
added to PURPA § 111(d), 16 U.S.C. § 2621(d).
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Independence and Security Act of 2007 (“EISA”),47 and in the Emergency Economic
Stabilization Act of 2008 (“EESA”)," supporting time-based pricing, other forms of DR
and Smart Grid technologies; (2) the policies of the National Association of Regulatory
Utility Commissions (“NARUC”), which on February 21, 2007, adopted a resolution for
the removal of barriers to AMI implementation; * and (3) orders and reports of the
Federal Energy Regulatory Commission (“FERC”), which have recognized the need for
additional renewable energy transmission infrastructure, and the fact that, to a degree,
AMI-supported DR can serve as a substitute for such infrastructure.™

1. Hawaii Clean Eneroy Initiative

On January 28, 2008, the State of Hawaii and U.S. Department of Energy signed a
memorandum of understanding (“MOU”) establishing the HCEI which provided in part:

It is estimated that Hawaii can potentially meet between 60 and 70 percent

of its future energy needs from clean, renewable energy sources. However,

achieving this level market of penetration will require substantive

transformation of the financial, regulatory, legal, and institutional systems
that govern energy planning and delivery within the State.

As a result of the MOU, the stated created working groups to address, among
other things: (1) the use of renewable energy at remote locations; (2) transmission and
distribution improvements, grid management improvements, and energy storage to ensure
that the existing and future infrastructure facilitates optimal use of renewable energy
resources and readily adapts to and incorporates new developments in system planning

and transmission technologies while maintaining system reliability; (3) the development

7 Pub. L. No. 110-140, H.R. 6.

‘8 HR. 1424, 110th Cong., 2d Sess.

* NARUC Resolution to Remove Regulatory Barriers To the Broad Implementation of Advanced
Metering Infrastructure, adopted February 21, 2007 (“"NARUC Resolution™).

30 See, e.g., Promoting Transmission Investment through Pricing Reform, Order No. 679, 71 Fed. Reg.
43,294 (July 31, 2006, FERC Stats. & Regs. 131222 2006) (“Order 679”); FERC Staff Report, Assessment
of Demand Response & Advanced Metering, Docket No. AD-06-2-000, August 2006.
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of innovative public and private financing vehicles for alternative energy sources and
clean technologies at the state and county levels; and (4) design and enactment of
comprehensive regulatory mechanisms that provide appropriate incentives for all
stakeholders in the energy supply chain to proactively transition to a renewable energy-
based future.

A product of the HCEI, the HCEI Agreement is a commitment on the part of the
State and the HECO Companies to accelerate the addition of new, clean resources on all
islands; to transition the HECO Companies away from a model that encourages increased
electricity usage; and to provide measures to assist consumers in reducing their electricity
bills. See HCEI Agreement at 1-2.

The proposed AMI Project is reasonable in light of the HCEI and the State’s
movement towards self-sufficiency. AMI is specifically included in Section 14 of the
HCEI Agreement as one of the HCEI project proposals that are known today, with the
goal of bringing the maximum number of projects and renewable capacity on-line as
quickly as possible subject to Commission approval, contract negotiations, and grid
integration feasibility.

More specifically, Section 14 recognizes that: “Advanced Metering Infrastructure
is a critical component of a number of important aspects of the Clean Energy Initiative.
The parties believe that AMI will help customers manage their energy use more
effectively.” HCEI Agreement at 24. In addition, Section 14 states that, “Unless the
Commission identifies a compelling reason to do otherwise, all customers having
advanced meters will be given the utility time-of-use or dynamic rate options and shall

have to affirmatively opt out of the rate option.” Id. Thus, Section 14 provides that
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“AMI will be implemented as quickly as possible, along with proposals for time-of-use
rates and customer electricity pricing information that facilitate substantive customer
understanding and energy use management.” Id. at 25.

A number of other sections of the HCEI Agreement also address technologies

enabled or supported by AMI, as well as other AMI-related issues. For example:

e With respect to “The Solar Opportunity” and “Net Energy Metering,”
Sections 4 and 19 require new net metered installations to incorporate
time-of-use metering equipment. See HCEI Agreement at 12, 28;

e  With respect to “Greening Transporation,” Section 10 contemplates the
use of plug-in hybrid vehicles (“PHEVs™) that will charge from the grid
and run most of the time on electricity. See HCEI Agreement at 19;

e  With respect to “Demand Response Programs,” Section 13 provides that
“[t]he Hawaiian Electric utilities will explore enabling technologies, and if
appropriate, will add them to the system to make it easier for customers to
receive energy pricing or event information and change or manage their
energy use based on this new information.” HCEI Agreement at 24;

e  With respect to “Pricing Principles and Programs,” Section 15 provides
that “the utilities will complete the implementation of mandatory time-of-
use rates to commercial and industrial customers by class as AMI is
implemented. Demand response options, parallel with AMI deployment,
will be offered to all C&I customers.” HCEI Agreement at 26;

e With respect to “Meeting the Military’s Needs, Section 16 identifies
Advanced Metering as a mechanism for accomplishing that goal. See
HCEI Agreement at 25;

e  With respect to “The Smart Grid,” Section 26 contains an agreement in
principle acknowledging that a “smart grid” is a critical component of
Hawaii’s energy future” that will build “upon existing utility generation,
transmission and distribution, using automation, communications,
analytics and controls to operate the grid more efficiently, reliably, and
safely, and improve the integration and use of intermittent renewables,
demand-side and decentralized resources.” HCEI Agreement at 31;

e  With respect to the “Clean Energy Infrastructure Surcharge” (“CEIS”),
Section 29 provides that “[t]he reasonable costs of infrastructure
investments will be eligible for cost recovery through the CEIS if it can be
demonstrated that the investments facilitate greater grid efficiency as
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determined and approved by the Commission, such as advanced meters
and grid automation,” HCEI Agreement at 34;

e  With respect to “Greenhouse Gas (“GHG”) Issues,” Section 35 provides
that “[t]he State shall support and expedite approvals of necessary
infrastructure and rate structures, including smart metering, which enable
and accelerate measures designed to reduce GHG emissions[.]” HCEI
Agreement at 42; and

e  With respect to “Telling the Energy Story,” Section 36 provides that
“Im]aintaining and upgrading the electric grid is essential to supporting
reliable, renewable energy and to using technologies (such as advanced

metering) that give customer options for better managing energy use.”
HCEI Agreement at 43.

Accordingly, an AMI system will support the HCEI Agreement by empowering
customers to be use electricity wisely — both in terms of consumption and time of use —
and also by enabling or facilitating the use of new technologies, such as Smart Grid
technology, which will help to maintain the reliability of the Companies’ systems as they
endeavor to accommodate increasing amounts of intermittent renewable energy.”!

2 United States Congress: EPAct 2005, EISA & EESA

AMI metering capabilities are being driven in part by federal energy policies such
as EPAct 2005, EISA and EESA.

a. Smart Metering: EPAct 2005

EPAct 2005 renewed and expanded the federal government’s practice of requiring
that state regulators consider the adoption of certain ratemaking standards. Of particular

relevance to AMI, EPAct 2005 established as a matter of federal policy that “time-based

*1 «“An extensive review of demand response programs and their conservation effect, which we define as
the change in total monthly or annual energy consumption attributable to the program, shows that although
the primary intended effect of demand response programs is to reduce electricity use during times of peak
load, the vast majority of demand response programs also yields a small conservation effect.” Chris King
and Dan Delurey, Efficiency and Demand Response: Twins, Sibings or Cousins?, Public Utilities
Fortnightly, March 2005.
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pricing and other forms of demand response . . . shall be encouraged.”52 Thus, Congress
required regulatory commissions to consider adopting a “smart metering” standard™ and
specifically identified in EPAct 2005 several types of time-based ratemaking schedules
including (1) TOU pricing,54 (2) critical peak pricing (“CPP”),55 (3) real time pricing
(“RTP”)*° and (4) “credits for customers with large loads who enter into pre-established
peak load reduction agreements that reduce a utility’s planned capacity obligations.”’

Time-based rates can send more accurate price signals to customers. Prices can
be designed to be higher at the peak period of a day, season or other timeframe. In the
short- and medium-term, these price signals provide incentives to customers to shift their
electricity usage to low-priced periods and, symmetrically, to reduce their usage in high-
priced periods. In the longer term, customers have incentives to engage in energy

efficiency efforts focused on high-priced periods. Thus, appropriately designed time-

based rate structures coupled with new smart meters can improve efficiency in electricity

% PURPA § 132(f).
 As set forth in PURPA § 111(d)(14). the standard provides:

TIME-BASED METERING AND COMMUNICATIONS.—(A) Not later than 18

months after the date of enactment of this paragraph, each electric utility shall offer each

of its customer classes, and provide individual customers upon customer request, a time-

based rate schedule under which the rate charged by the electric utility varies during

different time periods and reflects the variance, if any, in the utility’s costs of generating

and purchasing electricity at the wholesale level. The time-based rate schedule shall

enable the electric consumer to manage energy use and cost through advanced metering

and communications technology.
** PURPA § 111(d)(14)(B)(1) defines traditional TOU as:

[E]lectricity prices . . . set for a specific time period on an advance or forward basis,

typically not changing more often than twice a year, based on the utility’s cost of

generating and/or purchasing such electricity at the wholesale level for the benefit of the

consumer. Prices paid for energy consumed during these periods shall be pre-established

and known to consumers in advance of such consumption, allowing them to vary their

demand and usage in response to such prices and manage their energy costs by shifting

usage to a lower cost period or reducing their consumption overall.
% PURPA §111(d)(14)(B)(ii) defines CPP as when “time-of-use prices are in effect except for certain peak
days, when prices may reflect the costs of generating and/or purchasing electricity at the wholesale level
and when consumers may receive additional discounts for reducing peak period energy consumption.”
¢ PURPA § 111(d)(14)(B)(iii) defines RTP as “electricity prices . . . set for a specific time period on an
advanced or forward basis, reflecting the utility’s cost of generating and/or purchasing electricity at the
wholesale level, and may change as often as hourly.”
7 PURPA § 111(d)(14)B)(iv).
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consumption, create an opportunity for regulators to support or offset cross-subsidies, and
reduce the cost of improving system reliability.”®

b. Smart Grid: EISA 2007

Enacted two years after EPAct 2005, EISA promotes energy independence and
national security through provisions designed to increase energy efficiency and the
availability of renewable energy.” Like EPAct 2005’s smart metering provisions, the
“Smart Grid” provisions set forth in Title XIIT of EISA are instructive as to AMI
implementation.

The Smart Grid opens new vistas when it comes to dealing with tomorrow’s
customers who will be born into the digital age.60 Smart Grid technologies include a
variety of operational and energy measures including smart meters, smart appliances,
renewable energy resources, and energy efficiency resources that combine to create
distribution systems allowing information to flow in two directions: (1) inside the house
to thermostats, appliances, and other devices; and (2) from the house back to the utility.®*
As a result, Smart Grids benefit utilities and their customers by enabling appliances to be
turned off during periods of high electrical demand and cost; giving customers real-time

information on changes in electric rates; increasing power grid efficiency, reliability, and

%% Gee Kenneth Gordon, Wayne P. Olson, and Amparo D. Neito, Responding to EPAct 2005: Looking at
Smart Meters for Electricity. Time-Based Rate Structures, and Net Metering, Edison Electric Institute (May
2006) (“EPAct Paper™) at 13. EPAct 2005 also required state regulators to consider adopting a net
metering standard. ™ Net metering allows the electric meters of customers with generating facilities to run
backwards when their generator is producing more electricity than they demand themselves. Id. at 27-28.
% See generally Congressional Research Service Report for Congress, Energy Independence and Security
Act of 2007: A Summary of Major Provisions (December 31, 2007) (“EISA Summary”).

% Ahmad F. Faruqui, Ph.D., Will the Smart Grid Promote Smart Customer Decisions?, Presentation on
behalf of The Brattle Group, June 19, 2008.

6 See Congressional Research Service Report for Congress, Smart Grid Provisions in ILR. 6. 110"
Congress (Updated December 20, 2007) (“Smart Grid Report™) at 3.
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flexibility; and reducing the rate at which additional electric utility infrastructure needs to
be built.*”

EISA contains a number of provisions intended to encourage research,
development, and deployment of Smart Grid technologies. Perhaps most significantly to
AMI, EISA § 1307 requires states to encourage utilities to employ Smart Grid technology
and consider allowing utilities to recover Smart Grid investments through rates. Section
1307 accomplishes this by amending PURPA Section 111(d) so as to direct states to
consider: (1) requiring electric utilities to consider “an investment in a qualified Smart

3% LL

Grid system” “prior to undertaking investments in non-advanced grid technologies . . .

».5 (2) authorizing electric utilities “to recover from ratepayers any capital, operating
expenditure, or other costs of the electric utility relating to the deployment of a qualified
Smart Grid system, including a reasonable rate of return on the capital expenditures of

the electric utility for the deployment of the qualified Smart Grid system™; and (3)

“authorizing any electric utility . . . to recover in a timely manner the remaining book-

value costs of any equipment rendered obsolete by the deployment of the qualified Smart
Grid system, based on the remaining depreciable life of the obsolete equipment.” EISA §
1307(a) (emphasis added).

New empirical evidence from a number of pilots shows that in-premise displays
and similar devices that are enabled by the Smart Grid can lower energy use by up to

6%.%" Some of the larger installations of Smart Grid technologies include installations by

62 Seeid. at 2.

% In considering Smart Grid technologies, Section 1307 directs electric utilities to consider certain
appropriate factors, including total costs, cost-effectiveness, improved reliability, security, system
performance and societal benefit. See EISA § 1307(a).

 Ahmad F. Faruqui, Ph.D., Will the Smart Grid Promote Smart Customer Decisions?. Presentation on
behalf of The Brattle Group, June 19, 2008.
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Southern California Edison Company, the Pacific Northwest National Laboratory
(“PNNL”) and TXU Electric Delivery Company.®

Recent Smart Grid and smart metering projects include ongoing or proposed
installations by Duke Energy Indiana, Commonwealth Edison, Wisconsin Power & Light
Company, Pacific Gas & Electric Company, Baltimore Gas & Electric Company, Public
Service Electric & Gas Company, Pepco Holdings and Oncor Electric Delivery
Company.66

C. Economic Stabilization: EESA 2008

The Emergency Economic Stabilization Act of 2008 (“EESA”™) created and
amended a number of key tax provisions for the electric industry, some of which are
particularly relevant to AMI technologies. For example, EESA created a reduced
depreciation period for Smart Meters and Smart Grid assets which allows taxpayers to
recover the cost of smart electric meters and smart electric grid systems over a 10-year
period (instead of a 20-year period), while providing a positive exception for property
that already qualifies for a recovery period shorter than 10 years.

In addition, EESA establishes a new credit for plug-in electric drive vehicles. The
base amount of the credit is $2,500, plus another $417 for each kWh of traction battery
capacity in excess of 4 kWh, with a cap. Further, EESA contains various provisions
regarding credits and deductions related to energy-efficient homes, commercial buildings

and appliances.®’

% Seeid. at 3-6. PNNL has been involved in Smart Grid demonstration projects with utilities such as the
Bonneville Power Administration, PacifiCorp, Portland General Electric, Mason County PUD #3, Clallam
County PUD, and the City of Port Angeles, Washington. See id. at 5-6.

8 See Holly Fox, Power Companies Pitch ‘Smarter’ Savings, Medill Reports Chicago, May 28 2008;
Rebecca Smith, Consumers, A Little Knowledge..., WALL ST. I., June 30, 2008, at R4.

7 See Edison Electric Institute’s summary, titled Emergency Economic Stabilization Act of 2008, KEY
TAX PROVISIONS FOR THE ELECTRIC INDUSTRY (October 7, 2008). Other key EESA provisions
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3.

NARUC Resolution to Remove Barriers to AMI

The implementation of AMI has also been supported by NARUC, which, on

February 21, 2007, adopted a “Resolution to Remove Regulatory Barriers To the Broad

Implementation of Advanced Metering Infrastructure.” In the NARUC Resolution,

NARUC found, among other things, that:

e The implementation of dynamic pricing, which is facilitated by AMI, can
afford consumers the opportunity to better manage their energy
consumption and electricity costs through the practice of demand response
strategies;

e Effective price-responsive demand requires not only deployment of AMI
to a material portion of a utility’s load, but also implementation of
dynamic price structures that reveal to consumers the value of controlling
their consumption at specific times;

e AMI deployment offers numerous potential benefits to consumers, both
participants and non-participants, including:

O

@]

@]

@]

o

O

greater customer control over consumption and electric bills;
improved metering accuracy and customer service;

potential for reduced prices during peak periods for all consumers;
reduced price volatility;

reduced outage duration; and,

expedited service initiation and restoration;

e The use of AMI may afford significant utility operational cost savings and
other benefits, including:

@]

O

@]

automation of meter reading;
outage detection;

remote connection/disconnection;
reduced energy theft;

improved outage restoration;

improved load research;

include an extension of the placed-in-service date for the Renewable Energy Production Tax Credit by one
year; extension of the 30% Energy Tax Credit for solar and qualified fuel cell property to facilities placed
in service through 2016; investment tax credits for the creation of advanced coal electricity and coal
gasification projects; extensions and modifications to the energy Research and Development credit;
extension of a provision allowing expensing of brownfield cleanup costs; and credits for the capture of

CO,. Seeid.
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o more optimal transformer sizing;

o reduced demand during times of system stress;

o decreased T&D system congestion; and,

o reduced reliance on inefficient peaking generators;

e Sound AMI planning and deployment requires the identification and
consideration of tangible and intangible costs and benefits to a utility
system and its customers;

e Cost-effective AMI may be a critical component of the intelligent grid of
the future that will provide many benefits to utilities and consumers; and

e [t is important that AMI allow the free and unimpeded flow and exchange
of data and communications to empower the greatest range of technology
and customer options to be deployo:—:d.68

4. FERC

Although Hawaii is not under FERC’s jurisdiction with respect to AMI, AMI
implementation will help further FERC’s stated objective of increasing transmission
infrastructure for renewable energy. Electric utilities across the United States are faced
with the need to add infrastructure for the transmission of electrical energy and
particularly, for renewable electrical energy. Noting that there is “abundant evidence” of
the need for new transmission facilities, FERC recently amended its regulations to
establish incentive-based (including performance-based) rate treatments for the
transmission of electric energy in interstate commerce by public utilities for the purpose
of benefiting consumers by ensuring reliability and reducing the cost of delivered power
by reducing transmission congestion. See Order 679 para. 14.

FERC has further observed that, to a degree, DR (which is supported by AMI) can
serve as a substitute for generation and transmission. As a substitute for generation, DR
can serve as a local peaking resource and thereby assist resource adequacy. Asa

substitute for transmission and distribution infrastructure, DR can reduce the need for

% Seeid.
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new transmission or distribution expansion to bring generation to a local area. At
minimum, DR can provide relief for an overloaded transmission system, and can defer
the need for infrastructure.”

Consistent with FERC’s position, the Pacific Economics Group has observed that,
“In distribution, investment is needed to replace aging facilities, maintain or improve
reliability, and serve growing demand. Advanced metering technologies can cut costs
and facilitate the implementation of demand-response programs that permit economies in
270

new capacity.

D. AMI BENEFITS

As touched on above, AMI systems can provide numerous benefits (both
quantifiable and intangible) for all stakeholders — customers, shareholders, and
regulators.”’ The benefits of AMI can generally be broken down into two types: (1)
operational benefits directly attributable to the AMI system; and (2) customer and system
benefits derived from programs that the AMI system supports or provides a platform for
developing (e.g., DR, distribution asset utilization and outage management), which give
customers increased flexibility and satisfaction while empowering them to make wiser

energy choices.”

% See FERC Staff Report at Summary, page x.
™ Mark Newton Lowry, PhD, Alternative Regulation of New Power Industry Investments, Pacific
FEconomics Group, January 9, 2007.
' A table generally outlining the benefits of AMI is provided as Exhibit 15.
™ See Joint Testimony of Portland Gen. Elec. Co. (“PGE”) and Or. Pub. Util. Comm’n (“Oregon PUC”) in
Support of the AMI Stipulation, UE 189/Joint/100 Schwartz — Owings — Tooman (November 21, 2007)
(“PGE Joint Testimony™) at 7; see also FERC Staff Report at 18, stating that:
The need to bill customers for their electricity consumption has historically been the
primary reason to read electric meters. Today, with advances in metering technology and
communication systems, advanced meters and infrastructure can provide additional value
to utilities by enhancing customer service, reducing theft, improving load forecasting,
monitoring power quality, managing outages, and supporting price responsive demand
response programs.
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1. Direct Operational Benefits

AMI implementation can significantly reduce meter reading and field services
expenses, and can also increase the accuracy and timeliness of meter reading and
billing.73 For purposes of this Application, the Companies expect to realize direct and
presently quantifiable, incremental AMI benefits arising from: (a) reduced labor
expenses; (b) meter accuracy gains; and (c¢) energy theft recovery. These benefits are
quantified in Section X below.

a. Labor Savings

For the Companies, the largest direct and presently quantifiable financial benefit
of AMI will stem from labor and related expense savings associated with the
reduction/elimination of many Field Services and Meter Reading functions. Activities
currently performed by employees in these positions include manual meter reading,
credit-related disconnections/reconnections, closing bill disconnections and new
customer on premises (“NCOP”) reconnections, meter unlocks for new customers,
closing bill reads and meter re-reads.

Currently, non-AMI residential meters require the Companies to dispatch meter
readers monthly to manually retrieve meter readings for monthly billing. In addition to
the monthly dispatches, situations like the closing of an account or the need to revalidate
an unusual meter recording currently require the Companies to dispatch a field service
representative to manually read non-AMI residential meters. Once deployed, AMI
meters will eliminate the need for such manual meter reading dispatches in the areas
covered by the AMI Network. Disconnection and reconnection of service (due to service

termination, new service, credit-related disconnection/reconnection of service, etc.) are

™ See FERC Staff Report at 35.
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other manual functions requiring the deployment of a field service representative that can
be eliminated at customer premises equipped with AMI meters with remote disconnects.

As recognized by the Edison Electric Institute (“EEI”), the original and clearest
motive for automated meter reading has been to reduce or eliminate the labor expense of
manual meter reading while improving the accuracy and completeness of monthly
billing.”* An AMI communication network can exchange data with meters and virtually
eliminate the need for any utility employee or utility contractor to access the meters on a
monthly basis for meter reading. Customer benefits related to these types of capabilities
include increased customer security, minimized billing anomalies (e.g., misreads,
estimated reads, etc.), virtually eliminated meter access issues and immediate response to
high bill inquiries.” EEI has further observed that, “When the vehicle, training, health
insurance, and other overhead expenses of manual reading are included, reducing or
eliminating manual reading is often the largest single AMI benefit.”"®

Moreover, AMI coupled with remote service connection/disconnection (“SCD”)
allows the utility to remotely disconnect customers. This enables the utility to disconnect
service for a departing customer, thereby lessening disagreements over departing/arriving

customer energy use. In addition, AMI enables a utility to turn on service for a new

customer virtually in real time rather than forcing the customer to wait for a field service

™ Gee EEL Deciding on “Smart” Meters: The Technology Implications of Section 1252 of the Energy
Policy Act of 2005, September 2006 (“EEI Smart Meter Article™) at 16. The operational savings typically
associated with remote meter reading include: (1) elimination of the need for meter-readers to read meters;
(2) facilitation of more frequent meter reading; (3) elimination of problems associated with estimated bills;
and (4) improved meter reading accuracy leading to reduced meter disputes. See NRRI Paper at 15.

® See Delmarva Power and Light Co.’s Blueprint for the Future Plan filed February 6, 2007 in Public
Service Commission of the State of Delaware Docket No. 07-28 (“Delmarva Blueprint™) at 46.

76 See EEI Smart Meter Article at 16. “As a corollary to this, a utility can make a very quick and coarse
estimate of the AMI benefits by multiplying by about 2.5 the total cost of its meter reading activity. Note
that this estimates the benefit in traditional utility operations only. Other benefits are additional, such as
demand response.” Id., n4.
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crew to perform the task. This increases customer satisfaction while reducing utility
dispatch costs, especially for locations with high levels of SCD activity.”’

Similarly, AMI can reduce service calls and outages attributable to a customer-
based outage event such as a circuit breaker opening during a storm. Customers often
assume that the problem is utility-based and the normal process is for the utility to
dispatch a field crew. Conceptually, an AMI system could be used for a real time meter
service audit to determine if power is being supplied, and if the meter is operational and
has not lost supply to a meter leg. In these events, the service can be restored in minutes
without the need or expense of a field crew visit.”®

b. Meter Accuracy Gains

An AMI system improves the accuracy of meter readings and, thereby, the
calculation of all customer bills.” Meter accuracy tests®” conducted by HECO indicate
that the electromechanical (“EM”) meters currently used by HECO’s residential
customers tend, on average, to under-record the energy passing through them by 0.4%.
Tests conducted on the Sensus AMI meters, by contrast, indicate that the Companies’
AMI meters will not under-record electricity usage. As a result, the Companies estimate
that the AMI Project will yield meter accuracy gains equal to approximately 0.4% of the
Companies’ residential sales.

AMI enables other meter accuracy benefits as well, though not quantified. For
example, an AMI system includes numerous processes®' to verify that a meter is

recording properly, thus enabling the automated discovery of malfunctioning meters.

77 See Delmarva Blueprint at 48.

8 See Delmarva Blueprint at 48.

™ See Delmarva Blueprint at 46.

8 The meter accuracy test report is shown as Exhibit 16.
81 Meter firmware, RNI, and MDMS work collectively.
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The AMI system software is designed to detect certain meter and communication
malfunctions that can be directly reported to the utility.** Accordingly, AMI should
result in the additional intangible benefit of greater customer and utility confidence in
meter accuracy.

C. Energv Theft Recovery

Electricity theft is an issue that universally plagues all utilities. Besides the fact
that electricity theft is a crime, it also creates an undue burden for ratepayers, to whom
the cost associated with stolen energy and associated revenue protection programs is
often passed. The Companies estimate the AMI Project will provide ratepayer benefits,
in the form of energy theft recovery, equal to approximately 0.14% of the revenues
recorded by the replaced meters.*®

AMI systems are designed to support revenue assurance and minimize meter
tampering. The “infrastructure” in an AMI system includes information systems that are
capable of processing large amounts of interval data. Many forms of meter bypass (i.e.,

taps) are clever and very well concealed. For example, an underground tap ahead of a

. I . . 84 .
meter may be buried or otherwise inaccessible in ductwork or raceways.” The interval

¥ See Delmarva Blueprint at 46.

' In calculating the percentage of energy theft expected to be reduced by AMI, the Companies surveyed
studies conducted by the Electric Power Research Inst. (“EPRI”), San Diego Gas & Elec. Co. (“SDG&E”),
Southern California Edison (“SCE”), Duke Power Co. and Dominion Resources Inc. Combining the results
of these studies, the Companies expect that they will be able to recover approximately 20-30% of the
revenues lost from energy theft, which according to the studies, generally ranges from 0.25-1.0 % of sales
revenues. As further detailed in Exhibit 17 attached hereto, the 0.14% figure used by the Companies is
based on a midpoint analysis of the recoverable revenue percentages derived from the surveyed studies.

¥ See EPRI Final Technical Report titled Revenue Metering Loss Assessment (November 2001) at xi.
According to EPRI, “It is obviously both uneconomic and technically impossible to isolate and correct
every problem. Accordingly, filed data on incidents of energy theft and metering anomalies will always
understate the full extent of the problem.” Id.
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data from AMI is useful in detecting anomalous patterns of energy use exhibited by some
of the major methods of tampering, which are otherwise difficult or expensive to detect.®

In addition to facilitating tampering detection, AMI reduces energy theft through
the use of meters that are more difficult to tamper with than conventional meters. For
example, an AMI meter does not have a spinning disc that can be slowed down.
Moreover, AMI enables the detection of inverted meters®® through the daily collection of
hourly data and built-in tamper detection.”’

2. Customer and System Benefits

In addition to reducing operational costs, many of the functionalities that AMI
makes possible also improve the quality of service provided to customers. An AMI
system can be likened to the purchase of a complete computer operating system and some
software. The computer has some functionality, but also has great potential for additional
benefits as the owner purchases or develops new software.®

Likewise, the customer and system benefits of the Company’s AMI Project have
the potential to produce significant cost savings in the future, but will also require

additional costs and investment to implement.gg Converting many of these benefits into

dollar values would require many assumptions about future energy prices, emerging

8 Gee Delmarva Blueprint at 48: Re Application of San Diego Gas & Elec. Co. (U-902-E), Cal. Pub. Util.
Comm’n Application 05-03-015, Rebuttal Testimony of James Teeter, San Diego Gas & Elec. Testimony,

(September 7, 2006) at JT-3 thru -4.

¥ Electromechanical meters will run backwards when placed in an inverted position in the socket, whereas
new AMI meters can detect this and properly register electricity usage.

¥ See Delmarva Blueprint at 48: Re Application of San Diego Gas & Elec. Co. (U-902-E), Cal. Pub. Util.
Comm’n Application 05-03-015, Rebuttal Testimony of James Teeter, San Diego Gas & Elec. Testimony,

(September 7, 2006) at JT-3 thru -4.

¥ See Direct Testimony of Portland Gen. Elec. Co., Advanced Metering Infrastructure, UE 180/PGE/800

Hawke — Carpenter — Tooman (March 15, 2006) (“PGE Direct Testimony™) at 7.

¥ See PGE Joint Testimony at 7.
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technologies and the market in general. Thus, as explained above, a number of intangible
benefits associated with AMI have not been quantified for purposes of this Application.

In the future, the Companies expect the AMI Project to enable additional benefits
derived from programs that the AMI system will support or provide a platform for
developing. These benefits include: (a) empowering customers to make smart energy
choices, (b) improved customer service, (c¢) improved distribution planning and
engineering, and (d) improved outage management.

a. Empowering Customers to Make Smart Energy Choices

An AMI system empowers customers to be proactive in their utilization of
electricity, both in terms of consumption (energy) and time of use (demand).90
Specifically, AMI enables customers to make smart energy choices by: (i) providing
customers with access to their usage information; (i1) facilitating the implementation of
DR technologies; (ii1) allowing utilities to utilize time variable pricing options; and (iv)
supporting other rate options and/or any of a number of future benefits that have yet to be

developed in connection with emerging AMI-related technologies.”

% See Chris King and Dan Delurey, Efficiency and Demand Response: Twins. Sibings or Cousins?,
Public Utilities Fortnightly, March 2005:
Our review shows that demand response programs usually result in a small reduction in total
electricity consumption in addition to a much larger reduction in electricity use during peak hours.
The average reduction ranges from about 4 percent for dynamic pricing programs, to a fraction of
a percent for reliability programs, to around 10 percent for effective information/feedback
programs. These averages mask important variations, namely that some dynamic-pricing programs
result in no observed reduction in consumption (and in one case apparently led to an increase).
With respect to the different types of programs, the conservation effect appears to be largely
additive.
1 Gee Freeman Sullivan, Characterizing and Quantifying the Societal Benefits Attributable to Smart
Metering Investments, Electric Power Research Institute Topical Report, July 2008 (“EPRI Report”). The
EPRI Report characterizes the potential societal benefits of AMI as follows:
1. Service quality enhancements that may reduce the duration of outages;
2. Feedback made available to consumers about electricity consumption in an actionable and
timely fashion that may result in reduced electricity consumption and bill savings;
3. Demand response programs that provide consumers with inducements to modify their
electricity consumption through price or other incentives, thus providing them with a
opportunity to reduce their electricity costs;
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i Customer-Access to Usage Information

AMI enables utilities to help their customers control energy costs in ways as
simple as showing customers, on their monthly billing statements, when they use energy.
An AMI system’s ability to collect interval data on a daily basis creates a rich and
valuable database. This database, in conjunction with an interactive portal or other
device, enables customers to readily determine how and when they use energy and, in
turn, to develop strategies for lowering their bills.”

In addition, more frequent meter-reading will allow customers to track their
changing usage and electricity costs, making it easier for customers to budget for such
costs. Similarly, by eliminating the need for estimated bills, AMI makes it possible for
customers to have timely and accurate readings of their actual usage, and receive bills
that do not require adjustment. This accuracy helps with electricity cost budgeting.
Estimated bills also create billing disputes that are not only costly to the utility, but
aggravating and time-consuming for customers. As a result, more timely and accurate
meter readings should also serve to remove a common source of distrust by consumers

toward utilities.”

ii. Demand Response

The demand management benefits of AMI have been widely discussed in public forums

since the rolling blackouts in California in 2000. The term “demand response™ has come

4. New products and services that can create opportunities to use electricity more efficiently and
effectively;

5. Reduction of externalities, which are potentially adverse impacts of electricity usage on the
environment or society that are not explicitly reflected in electricity prices but whose
reduction benefits all consumers; and

6. Macroeconomic benefits may arise from changes in the expenditure patterns of utilities and
consumers that can enhance regional employment and raise wages.

EPRI Report at viii.
*2 See Delmarva Blueprint at 46-47.
* See NRRI Paper at 16.
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to mean actions by energy users in response to electric market dynamics. The principal
economic benefit of DR is that, during periods of high energy demand, a small reduction
in demand produces a relatively large reduction in marginal cost.’* As stated by EEI,
price and demand reductions during high-demand periods benefit the utility in many
ways, including: reduced peak capacity requirements; improved electrical system
efficiency (from lower operating costs) and reliability (from lower maintenance costs);
and greatly facilitated settlement data nrlrslnrslgemen‘t.95

AMI systems can support DR technology, such as remotely controllable
programmable thermostats, to directly reduce customer electricity demand during periods
of high electricity demand.”® Similarly, AMI could be used to enhance the integration of
a utility’s DR and energy efficiency portfolios as part of an integrated demand side
management portfolio.”’

iii. Time Variable Pricing Options

AMI also supports DR through time variable pricing options that more closely
track electricity supply conditions. Time-based rate structures charge utility customers
different prices for consumption at different times of the day, based on differing
underlying costs. Time-based rate structures can improve the accuracy of the price

signals that customers face during any time interval, thereby giving customers an

** See EEI Smart Meter Article at 17.

*> See EEI Smart Meter Article at 18.

%% See Delmarva Blueprint at 47.

*7 See Opening Brief of San Diego Gas & Elec. Co., filed October 27, 2006 in A.05-03-015:
AMI deployment will also enhance the integration of SDG&E’s Energy Efficiency and
DR program portfolios. . .. Energy Efficiency and DR programs are part of an
integrated demand side management portfolio, which includes programs such as peak
load management and A/C cycling. SDG&E does not intend to abandon these programs.
As witness Gaines testified, “[t[hese programs . . . achieve both energy efficiency and
demand response ... “and SDG&E will continue our efforts on these exact same
programs.”
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incentive to reduce their electricity usage during high-cost periods, and shift it to low-cost
periods. Accordingly, AMI-enabled time variable rate options can benefit both
customers and society.”®

Examples of rate options that directly reflect existing electricity market conditions
include dynamic pricing, TOU rates, CPP, RTP and critical peak load reduction rebates.
Participants in these rate options can reduce their monthly electricity bills by reducing
their electricity consumption during high priced periods and thereby place significant
downward pressure on energy and capacity prices — benefiting all of a utility’s customers.
These rate options, when combined with the availability of direct load control technology
can be a powerful tool for reducing overall peak electricity demand in a customer friendly
manner.”

HECO’s DPP Pilot Program

Pursuant to the Commission’s Framework for Integrated Resource Planning (“IRP
Framework™),'”” HECO filed its application requesting approval of a DPP Program and
recovery of program costs on April 24, 2008 (“DPP Application”).!”® HECO’s DPP
Program is a DR program that provides peak time customer incentives, or rebates
(“PTR”). A PTR program provides monetary incentives to customers for every kWh
saved during the applicable time period. HECO’s DPP Program will involve the active

participation of about 600 pilot program test participants that will be eligible for PTR

* See Delmarva Blueprint at 47; EPAct Paper at 2. When prices reflect short-run marginal costs, such
shifts in market behavior can increase the overall efficiency of the electric system on both the demand and
the supply sides. The net benefits to society from these efficiency improvements include: (1) the
consequences of the change i the utility’s investment decisions and the corresponding reduction in
operating costs; and (2) the changes in the purchasing behavior of consumers. Correct price signals benefit
customers and society. See id.

% See Delmarva Blueprint at 47; EPAct Paper at 2.

1% See Paras. II.B.7, IILF, and V of the IRP Framework, issued pursuant to Decision and Order No. 11523
(March 12, 1992) and Decision and Order No. 11630 (May 22, 1992), in Docket No. 6617.

1% See Docket No. 2008-0074.
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rebates of §1 for every kWh saved, and the monitoring of the energy use of about 400
customers in a control group that will not be eligible for rebates.'®?

One of the stated objectives of HECO’s DPP Program is to “[v]alidate the ability
of AMI meters to collect and transmit accurate time-based energy consumption

information to the Company’s billing system.”103

Accordingly, HECO indicated in its
DPP Application that its installation of AMI meters will commence after the recruitment
of DPP Program participants is completed in order to derive the amount of kWh saved
under the DPP Program and also to collect information used in that derivation.'™ HECO
1s awaiting the Commission’s approval of its DPP Application before it recruits program

par’zic:ipa,nts.105

iv. Support of Other Rate Options

AMI technologies can support other emerging technologies and rate options such
as pricing tariffs that reward renewable generators for their production of electricity
during periods of high energy prices. This is particularly valuable for resources such as
photovoltaic (“PV™) systems, which supply energy during the day. In addition, AMI can

provide remote monitoring of the output of a utility’s distributed generators.

% See DPP Application at 7. There would be a maximum of 10 critical peak periods, no more than 6
hours long for each period, during the pilot. Energy use data from 10 critical peak periods are expected to
provide sufficient information to permit statistically robust inferences from the one-year pilot program. Id.
at 8.

1% DPP Application at 12.

1% See DPP Application at 9-10.

195 The last activity in the DPP Application, Docket No. 2008-0074, is that HECO submitted its responses
to CA-IR-1 to 25, filed on July 18, 2008.
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Plug-in Electric Vehicles

AMI could also enable rate designs to support the off-peak charging of plug-in

hybrid electric vehicles'® (

“PHEVs”). Recently, automakers, utilities and the public
have become increasingly interested in PHEVs, which according to EPRI, “represent the
most promising approach to introducing the significant use of electricity as transportation
fuel.” PHEVs add the ability to charge a hybrid vehicle’s battery using low-cost, off-
peak electricity from the grid — allowing a vehicle to run on the equivalent of 75¢ per
gallon or better at today’s U.S. mainland electricity prices, while drawing only about 1.4
to 2 kW of power while charging — approximately what a dishwasher draws.'”’ Studies
further indicate that the use of PHEVs would lead to significant GHG emission
reductions.'”

In addition to creating a cleaner and cheaper alternative to traditional automobile
combustion engines, PHEVs can create benefits for the grid as well. With AMI-enabled
off-peak charging, the grid could support a high level of PHEV penetration without the
need for more generating capacity, thus improving power system efficiency (and
ultimately benefiting ratepayers). Eventually, PHEVs might also be considered for use as

home-based energy storage units for PV systems, or as a source of stored power that

could be tapped as needed by the utility.'"”

106 Gee John Douglas, Plug-In Hybrids on the Horizon: Building a Business Case, Electric Power Research
Institute, Spring 2008 (“EPRI PHEV article”); see also Delmarva Blueprint at 48.

7 EPRI PHEV article at 8. A shift from gasoline to PHEVs could reduce the gasoline consumption by up
to 6.5 MMBpd, which 1s equivalent to 52% of the U.S. petroleum imports. Michael Kintner-Meyer, Kevin
Schneider & Robert Pratt, Impacts Assessment of Plug-In Hybrid Vehicles on Electric Utilities and
Regional U.S. Power Grids Part 1: Technical Analysis, PNNL, November 2007 (“PHEV Technical
Analysis”) at 16.

1% See EPRI PHEYV article at 9; see also PHEV Technical Analysis at 16 (“There are potentially significant
greenhouse gas emission impacts if the gasoline-based LDV fleet were to transition to a PHEV
technology.”).

1% See EPRI PHEV article at 11-13.
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b. Improved Customer Service

AMI provides enhanced customer service capabilities that are typically not
available with manual meter reading or with AMR. These benefits include new or
improved services that utilities can offer to customers in connection with interval data
showing not only a customer’s total usage for each day but also when the energy was
used. The customer service benefits of AMI include: flexible billing cycles; the ability
to readily obtain meter readings that coincide with customer requested move dates;
improved utility response to high bill inquiries; benchmarking of energy usage;
aggregation of accounts and/or synchronization of multiple account billing and meter

"0 pil prediction for large and

reading; web services based on more timely information;
small customers (including weather forecast data); and rapid utility notification of

111
customer outages.

C. Distribution Asset Utilization

In addition to empowering customers, AMI can provide important information to
assist in electric utility asset management. As noted by the FERC, the proper sizing of
equipment, based on detailed and accurate data on customer demand and usage patterns
can be a sizeable benefit for utilities. AMI provides information that can be used to
model and optimize the benefits and risks of adding capacity to a utility’s system, thereby
optimizing the utility’s capital expendi‘curc—:s.112

Another key asset management benefit provided by AMI relates to the ability of

electric utilities to more efficiently monitor and maintain the distribution equipment

119 The timely processing of meter data can also improve a utility’s cash flow because of the reduction in
the time it takes the utility to produce a bill after the meter is read. FERC has stated that before advanced
metering, the average time for read-to-bill date was three to five days, but that with advanced metering, this
usually drops to one or two days. See FERC Staff Report at 37.

1! See FERC Staff Report at 37; Delmarva Blueprint at 46.

12 See FERC Staff Report at 36: Delmarva Blueprint at 46.
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necessary to reliably deliver stable power to customers. As discussed above, Smart Grid
concepts are now available which permit the utility to deploy an array of sensors and
control devices supported by AMI systems to provide additional near real-time
monitoring. Examples include transformer load management, feeder load analysis,
recloser control, fault indicator monitoring, voltage and phase monitoring, and capacitor
bank switch control for improved voltage stability. Moreover, interval data from AMI
systems can be used to evaluate the impact of both energy efficiency and DR programs
on the utility’s system.'"’

d. Qutage Management

AMI technologies can provide a number of outage management benefits as well.
Outages, slow restoration times, and lack of good estimates regarding outage time can be
a source of considerable frustration to customers. Thus, identifying outage locations,
dispatching crews more efficiently, and restoring service to customers more rapidly can
result in better outage metrics.'™*

AMI systems support more rapid customer restoration time as a result of their
ability to detect outages without customer calls. This enables utilities to respond to
outages as quickly as possible and often before the customer even knows an outage has
occurred. AMI systems are also capable of tracking and reporting momentary outages

that could indicate a loose conductor coupling, cracked conductor or other service issues

such as a rubbing tree branch. Faster outage response capabilities and more accurate

13 See FERC Staff Report at 36: NRRI Paper at 17; Delmarva Blueprint at 46-47.
114 See FERC Staff Report at 37; NRRI Paper at 16.
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repair time estimates can improve customer service and reduce call center volumes
during outages.'”

In addition, AMI can enable a utility to verify an outage before dispatching field
service personnel to respond to the outage by checking for power to customer meters. If
the problem turns out to be on the customer side of the meter, the utility can achieve cost
savings by not dispatching a repair crew unnecessarily, while in turn, the customer can
begin effecting repairs sooner.''®

Moreover, AMI enables outage repair crews to be dispatched with improved
accuracy, and thus, in a more efficient manner. AMI data can enable a utility to acquire
outage information within minutes of an event — permitting the utility to determine the
type of repair likely to restore power most quickly to the greatest number of customers.
Consequently, utilities can restore power faster, and often during regular hours, and
customers are not faced with reporting the outage and then waiting for repairs to be made.
Customer benefits from these capabilities include minimization of outage inconvenience,
reduction in lost revenues and minimization of lost product.’’’

Further, after outage work crews finish their first round of repairs, utilities can use
advanced metering on customer premises to check for additional problems before field
service personnel leave the area. This eliminates the need to recall repair crews to fix
problems not handled in the first round of repairs, while facilitating quicker restoration of

118
power.

15 See Delmarva Blueprint at 47; FERC Staff Report at 37.
16 See FERC Staff Report at 37.
17 See Delmarva Blueprint at 47.
18 See FERC Staff Report at 37.

—

—
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IX
PROJECT SCHEDULE

The AMI Project schedule for the HECO Companies is provided as Exhibit 18.
Assuming that the AMI Project receives Commission approval by January 2010, HECO
will begin developing and implementing the MDMS in January 2010, and expects that
the initial phase (basic CIS and RNI integration) of the MDMS would be completed
within one year, by January 2011. The second phase (additional integration tasks) and
the third phase (customization work) of the MDMS are expected to be completed in
December 2011 and November 2012, respectively. The details of each MDMS phase are
shown below:

Phase I — Basic CIS and RNI Integration will provide full billing capability for
existing rates and for additional TOU rates as required. In this phase,
data from all the AMI meters will be routed from the RNI into the
MDMS.

Phase IT — Additional Integration Tasks to centralize more user functions within
the MDMS and minimize actions that must be performed by users and
system administrators manually or from within the RNL

Phase I1I — Additional customization of the MDMS will be performed to redirect
all existing Companies’ metering systems (MVRS, MV90, and Turtle
PLC) into the MDMS.

A. HECO AMI SYSTEM

The installation of the AMI Network on Oahu will follow an incremental
approach beginning in November 2010 and progressing through August 2013. The

HECO meter full-scale deployment period is planned to begin in May 2011 and end in

December 2013.
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B. MECO AMI SYSTEM

The installation of the AMI Network on Maui will follow an incremental
approach beginning in November 2013 and progressing through September 2014. The
MECO full-scale meter deployment period is planned to begin in April 2014 and end in
December 2014.

C. HELCO AMI SYSTEM

The installation of the AMI Network on the island of Hawaii will follow an
incremental approach beginning in October 2014 and progressing through August 2015.
The HELCO full-scale meter deployment period is planned to begin in April 2015 and
end in December 2015.

X

PROJECT COST AND BENEFITS

The AMI Project costs and off-setting benefits are described below for all three
Companies. Shared software and hardware costs (such as for the MDMS and RNI) are
allocated among each of the Companies based on customer count'”®. The accounting and
ratemaking treatment of all costs in this section is described in Section XI.

The total cost of the AMI Project during the six-year deployment is estimated at
$110,364,000'*° for all three Companies. This cost is composed of implementation costs
($97,938,000) and operating costs ($12,426,000). Costs for the individual Companies are

summarized in Exhibit 19, Tables 1, 2, and 3, and further described below.

"9 Customer count as of December 31, 2006. Of a total 434,342 customers, HECO, MECO and HELCO
customer counts were 292 988, 64,937, and 76,417, respectively. This results in a cost share allocation of
67.4% for HECO, 15.0% for MECO, and 17.6% for HELCO.

129 This figure includes capital, deferred, and expensed cost components.
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A. PROJECT COSTS BY FUNCTION

AMI Project functions are divided into four major categories: (1) Project
Management, (2) AMI Meters, (3) AMI Network, and (4) MDMS. Costs for each
function are described below.

1. Project Management

The Companies’ project management cost to oversee the development and
implementation of the AMI Project totals $10,611,000. Exhibit 19, Table 4 summarizes
these costs and shows the breakdown amongst the three Companies.

2. AMI Meters

Exhibit 19, Table 5 summarizes the meter cost of $74,900,000 for the AMI
Project. The meter costs include costs for new AMI meters, installation costs, replacing
damaged meter socket costs, and replacing damaged/failed AMI meter costs. AMI meter
hardware costs are estimated at $48,749,000 for the project based on the AMI meter
counts identified in Section I. The Companies’ installation cost of $13,186,000 assumes

the use of an outside vendor''

for all residential meter installations and the Companies’
workforce for the installation of all C&I meters. The replacement of sockets damaged
during the removal of the non-AMI meter with an AMI meter will be expensed and
estimated to cost $11,738,000 based on an estimated damage rate of 1% of all meter
sockets encountered.

Though the new AMI meters come with a one year manufacturers’ warranty

towards hardware replacement costs, additional costs will be incurred for the replacement

labor of those defective meters and for meters that fail beyond the one year warranty

2 The Companies will continue to evaluate whether a more cost-effective installation plan can be
implemented using internal resources or a combination of resources.
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period. For the 2010 through 2015 project period, $781,000 for the cost of replacement
AMI meters plus $446,000 in labor is estimated for the replacement of AMI meters.

3. AMI Network

The AMI Network is described in Section VIL. Its costs include AMI Network
costs, costs for Sensus additional options, and FNP/FRP costs. The Companies will pay a
monthly per endpoint fee to Sensus for the use of the AMI Network. The Companies will
also pay Sensus to provide RNI tape backup service, RNI scalability testing, and a
performance bond. To supplement the TGB coverage of the meters, the Companies will
use FNPs and FRPs that will be purchased, installed, and maintained by the Companies.
The FNP/FRP costs were estimated assuming that 20 FNP/F RPs'** are required for the
AMI Project deployment statewide. A summary of the AMI Network costs of
$4,693,000 for 2010 through 2015 is listed in Exhibit 19, Table 6.

4. MDMS

Functionally, the MDMS costs can be grouped into: (1) hardware and operating
system costs; (2) software development costs; (3) MDMS licensing fee costs; (4) training,
process and change management costs; and (5) ongoing support and maintenance costs.

The MDMS hardware and operating system software costs of $1,524,000 will be
capitalized. Phase I, II, and III deferred costs for software development are $6,302,000,
$4,855,000, and $1,341,000, respectively. The one-time MDMS licensing fees, incurred
as meters are installed and charged on a per meter basis, are estimated to be $1,042,000.
MDMS training on the systems, process management related charges, and change

management costs are estimated at $1,804,000. In addition, MDMS support and

122 The specific quantities of FNP and FRP will be determined during deployment.
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maintenance throughout 2015 is estimated at $3,292,000'. A summary of the MDMS
costs by function is listed in Exhibit 19, Table 7.

MDMS costs grouped by computer software development accounting stages are
summarized in Exhibit 19, Table 8.

B. PROJECT COSTS BY CAPITAL. DEFERRED., EXPENSE

Instead of by function, the total AMI Project costs of $110,364,000 from 2010
through 2015 can also be summarized as follows: (1) Capital Costs of $65,025,000; (2)

Deferred Costs of $13,540,000; and Expense Costs - $31,799,00.

1 Capital Costs
Exhibit 19, Table 9 provides a summary of the $65,025,000 in AMI Project

capital costs over the project implementation period (2010 through 2015). The capital
costs for the Companies include $48,749,000 and $13,186,000 for the material and
installation of new AMI meters, respectively; $781,000 and $446,000 for the damaged
meter replacement material costs and installation, respectively; $1,524,000 for MDMS
hardware and operating system costs (including AFUDC); and $339,000 for FNP and
FRP materials and installation.

2. Deferred Costs

Exhibit 19, Table 10 summarizes the $13,540,000 of MDMS software
development costs estimated to be incurred. These costs consist of licensing fees charged
and allocated on a per meter basis, certain costs associated with the development of the

MDMS Phases I, 11, and III described in Section IX, and AFUDC on the deferred costs

15 Support and maintenance costs of the MDMS, as well as AMI Network lease costs, are on-going costs
that extend beyond the project period for as long as the AMI system is utilized.
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during the deferral period. When approved, these costs will be deferred and amortized
over a 12-year period.

3. Expense Costs

Exhibit 19, Table 11 summarizes the $31,799,000 in expenses to be incurred in
connection with the AMI Project. Expenses include: $10,611,000 of project
management costs; $11,738,000 of damaged meter socket replacement costs; $1,804,000
of MDMS training, process and change management; $3,292,000 of support and
maintenance costs; and AMI Network costs consisting of $4,159,000 for the network
lease and $195,000 for options.

8 PROJECT BENEFITS

Offsetting AMI Project costs are the quantifiable direct operational benefits of
$25,514,000 for years 2010 through 2015 described in Section VIII. These benefits will
be a result of: (a) a reduction in manual meter reading expense, (b) a reduction in field
services expenses related to remote disconnect/reconnect and remote read capabilities, (c)

reduced electricity theft, and (d) meter accuracy gains. See Exhibit 19 Table 12.

The estimated benefits are presented for the six year period of the project.
However, these benefits, and other benefits not quantified, will continue well beyond the
project years. Each AMI Project benefit is described below.

a. Meter reading savings currently represent the largest single quantifiable benefit
associated with the AMI Project. AMI’s automated meter reading capabilities will result
in savings of $10,975,000 in the first six years due to labor and related expense savings

related to the elimination of monthly manual meter reads.
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b. AMI is expected to reduce field services expenses by $3,898,000 in the first six
years by eliminating costs associated with the manual disconnection and reconnection of
customers to the utility’s system, and manual closing bill reads and meter re-reads.

¢. Once fully installed, the Companies estimate that AMI will facilitate in the
recovery of 0.14% of their total revenues, which are currently lost to energy theft. The
Companies’ incremental energy theft recovery benefits are estimated at $7,217,000 over
the project period. The energy theft benefits are expected to be realized with the first
deployment of AMI meters beginning in 2011 for HECO, and expected to grow as the
rest of the Companies’ AMI meters are installed and brought on line. The energy theft
recovery benefit is expected to grow with the Companies’ total revenues.

d. The Companies estimate that the AMI meters, which do not “slow down”
over time as older non-AMI EM meters do (and therefore do not under-record the
electricity delivered to customers), will result in a 0.4% enhancement of the Companies’
variable residential electric sales revenue, estimated at $3,424,000 over the project
period. The first meter accuracy benefits are expected to be realized with the initial
deployment of AMI meters beginning in 2011 for HECO, and expected to grow as the
rest of the Companies” AMI meters are installed and brought on line. Thereafter, meter
accuracy benefits are expected to grow with the Companies’ variable energy sales, until
each respective Company’s next rate case recalibrates such benefits back into base rates.

Exhibit 19, Table 12 provides a summary of these benefits.

-61 -



X1
AMI SURCHARGE, ACCOUNTING AND COST RECOVERY

A. AMI COST RECOVERY

1. Recovery of AMI Costs through the REIP Surcharge

The Companies are requesting approval to recover all of the incremental costs
associated with the AMI Project through the REIP Surcharge that is pending approval in
Docket No. 2007-0416", or through an AMI Surcharge mechanism approved by the
Commission in this proceeding if the REIP Surcharge is not available.

This is the approach agreed upon by the parties to the HCEI Agreement discussed
above, which provides in relevant part that the meters and associated costs for the AMI
Project will be paid for through the CEIS (i.e., the REIP Surcharge), until such costs are
embedded and recovered in the utilities’ base rates in future rate cases.

As the parties to Docket No. 2007-0416 (REIP proceeding) agreed in their letter
filed November 28, 2008, the proposed REIP Surcharge is substantially similar to the
CEIS included in the HCEI Agreement and the REIP Surcharge proposal currently
pending Commission decision-making in Docket No. 2007-0416 satisfies the HCEI
Agreement provision that the implementation procedure of the CEIS recovery mechanism
be submitted for Commission approval by November 30, 2008. Therefore, recovery of
incremental AMI costs through the REIP Surcharge would be consistent with the CEIS

provisions in the HCEI Agreement.

124 By letter dated and filed October 22, 2007, the parties to the REIP Docket Docket notified the
Commission that they were in agreement on all 1ssues, and that it is appropriate that the Commission
approve the HECO Companies’ proposed Renewable Energy Infrastructure Program (“REI Program™) and
related REIP Surcharge, as provided in Exhibit B to the HECO Companies’ Reply Position Statement, filed
September 17, 2008. The HECO Companies provided their proposed REIP Surcharge provision in their
response to CA-SIR-1, filed July 11, 2008, and in Exhibit E to their Reply Position Statement. The status
of the REIP Docket (Docket No. 2007-0416) is summarized in Exhibit 20 hereto.
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Section I1.B.1 of the proposed REIP Framework provides that electric utilities
may recover the Capital Costs'>, deferred costs relating to software development and
licenses, and/or other relevant costs approved by the Commission of REI Projects by
means of the REIP Surcharge. Section III.B.1 of the REIP Framework.

REI Projects include infrastructure projects that encourage renewable choices
and/or customer control to shift or conserve their energy use:

Infrastructure projects and other projects can encourage renewable
choices, facilitate conservation and efficient energy use, and/or otherwise
allow customers to control their own energy use. For example, there are a
variety of projects that could encourage renewable energy choices which
include customer selection of renewable resources as well as allowing a
customer to use less nonrenewable resources. Systems such as smart
meters would allow customers to monitor their own consumption and use
of electricity and allow for future time-based pricing programs. Systems
such as automated appliance switching would provide an incentive to
customers to allow a utility to mitigate sudden declines in power
production inherent in as-available energy.

Section I11.B.1.a.i11 of the REIP Framework.
The proposed REIP Framework provides that costs eligible for the REIP Surcharge

include:

(1) allowed rate of return or other form of return mechanism (set in the
last rate case of the utility where the Project is located) on the
investment from the in-service date of the Project;

(1) depreciation (at a rate and methodology to be set forth in the
Project’s application) to begin the month after the in-service date
of the Project;

(ii1)  AFUDC, applicable taxes, and other capital and deferred expense
related charges; and

(iv)  other relevant costs as approved by the Commission in an request
for approval to include the costs of the Project in the REIP
Surcharge.

125 “Capital Costs” are defined to mean a project’s return on investment and return of investment (i.e.,
depreciation).
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Section II1.B.3.b of the REIP Framework.

Similarly, Section 29 of the HCEI Agreement states that the CEIS is designed to
expedite cost recovery for infrastructure that supports greater use of renewable energy or
grid efficiency within the utility systems and specifies, among other things, the following:

1. The establishment of a CEIS to recover the reasonable costs of new
transmission and other infrastructure investment needed to facilitate
new clean energy investments by the utility or by IPPs. Subject to
Commission approval, the CEIS may also be used to recover costs that
would normally be expensed in the year incurred and may be used to
accelerate cost recovery.

2. Capital costs eligible for recovery through the CEIS include the
allowed return on investment based on the rate of return from the last
rate case, AFUDC as appropriate, depreciation, applicable taxes, other
costs as approved by the Commission.

3. The reasonable costs of infrastructure investments will be eligible for
cost recovery through the CEIS if it can be demonstrated that the
investments facilitate greater grid efficiency as determined and
approved by the Commission, such as advanced meters and grid
automation.

4. The reasonable costs of infrastructure investments that may be
recovered through the CEIS, as determined by the Commission,
include transmission lines built, in significant part, to facilitate
renewable energy development, inter-connection equipment, advanced
metering infrastructure, battery storage, and other equipment to
facilitate increased use of renewable energy whether utility or third-
party owned.

5. The CEIS may also be used to recover costs stranded by clean energy
initiatives when approved by the Commission.

6. The CEIS 1s a mechanism to timely recover: (a) costs that would be
expensed in the year incurred; and (b) a return on and of the costs of
specific capital projects deemed necessary for the achievement of the
HCEI objectives. The CEIS is not a financing vehicle for the
Hawaiian Electric Companies.

HCEI Agreement at 34.
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If AMI capital costs (e.g., return on and return of capital) are recovered through
the REIP Surcharge, the proposed REIP Framework provides that such capital costs
would be offset by the net benefits of implementing AMI (e.g., cost savings and revenue
enhancements offset by O&M expenses), as those net benefits are obtained by the electric
utility. Section III.B.3.c of the REIP Framework.

The Companies’ incremental costs associated with the AMI Project include the
estimated costs to the HECO Companies of installing or acquiring the AMI platform (i.e.,
the capital costs of the advanced meters, the capital, deferred and O&M costs for the
MDMS system, and the O&M costs for the AMI Network), as offset by the O&M cost
savings attributed to automating meter reading and certain field service activities, and the
revenue enhancements from improved meter accuracy and reducing electricity theft. As
addressed below, the net revenue requirement impacts of these costs and savings would
be recovered through the REIP Surcharge.

The proposed REIP Framework provides that project details, including the period
of recovery of the project’s cost, appropriate depreciation amounts and other project
details will be outlined in the request for approval to include the costs of the project in the
REIP Surcharge. Section II1.B.3.d of the REIP Framework. The required project details
are provided in this Application.

The proposed REIP Framework also provides that the accrual of cost recovery for
a Project under the REIP Surcharge shall terminate when and to the extent that the costs
(or costs offset by net benefits in the case of AMI) are incorporated in rates in a utility’s

rate case. Section II1.B.4.d of the REIP Framework. The Companies propose that the
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costs offset by net benefits for the AMI Project be incorporated in each Company’s rate
case following the installation period for the AMI meters.

The proposed REIP Surcharge provision filed in the REIP docket provides that
the HECO Companies will file proposed changes to their respective REIP Surcharges
based on renewable energy infrastructure projects that have been approved by the
Commission net of the renewable energy infrastructure project costs transferred to and
included in revised base rates. The filed proposed changes will include support
calculations for the surcharge changes based on actual renewable energy infrastructure
project expenditures, ratemaking cost recovery, tax depreciation, AFUDC, and rate of
return, not to exceed the amounts approved by the Commission for recovery through the
surcharge. To the extent that actual collections under the REIP Surcharge are different
from the planned amounts, the HECO Companies will adjust the surcharge annually
under the reconciliation provision of the surcharge.

2. Surcharge Cost Recovery for the AMI Project

The Companies propose to recover the incremental AMI Project revenue
requirement impacts through a Commission-approved surcharge. The revenue
requirements include the incremental costs of the AMI Project less the incremental
quantifiable benefits created by the project. The incremental costs include: (1) new AMI
meters installed at HECO beginning in May 2011, at MECO beginning in April 2014 and
at HELCO beginning in April 2015; (2) retirement of existing non-AMI meters beginning
with the receipt of the Commission Decision & Order in this docket; (3) purchase and
installation costs for hardware related to the MDMS, deferred software development

costs beginning in 2010 and related expenses; (4) purchase and installation costs for

- 66 -



hardware related to the FNP/FRPs, as well as expenses related to the use of the Sensus
owned, operated and maintained AMI Network; and (5) other AMI Project expenses,
including damaged meter socket costs and outside consulting costs. The incremental
quantifiable benefits created by the AMI Project include: (1) utility expense savings
resulting from elimination of manual meter reads, as well as from field services savings
related to remote disconnect/reconnect and remote read capabilities, (2) ratepayer
revenue enhancements resulting from energy theft recovery, and (3) meter accuracy
gains. The accounting and the ratemaking treatment for the AMI Project costs and
incremental quantifiable benefits are described further below.

The Companies propose to recover the AMI Project incremental revenue
requirements, net of quantifiable incremental benefits, on a prospective basis, subject to
reconciliation. Traditional ratemaking methods will not be sufficient for financing the
AMI Project, which, as discussed in Section VIII supra, will create substantial upfront
costs to be offset by longer term benefits spread far into the future. This imbalance needs
to be addressed by matching project-related cost incurrence with cost recovery in a
manner that is fair both to ratepayers and shareholders.

The Companies further propose to recover the incremental revenue requirements
of the AMI Project (i.e., net of quantifiable benefits) through an adjustment clause that
better matches cost recovery with cost incurrence. In particular, the Companies propose
that the adjustment clause be implemented by means of the proposed REIP Surcharge or
in the alternative, through an AMI Surcharge. See Exhibit 22 for discussion on the

revenue requirement calculation.
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The Companies propose to recover the expected incremental revenue
requirements of the AMI Project that are presented in this Application, subject to
Commission approval. The Companies propose to recover the expected net revenue
requirements using a per KWh surcharge, which is similar to the Companies’ current
recovery of expected program costs for demand-side management (DSM) programs. The
Companies cost recovery through the surcharge is proposed to commence January 1,

2010 and adjust each year on January 1.

The estimated AMI Project surcharge levels are as follows'*® (in ¢/kWh):

The Companies propose to adjust the surcharge based on revisions to forecast
revenue requirements for the AMI Project that are filed with and approved by the
Commission and based on an annual reconciliation of revenue requirements and revenues
collected under the surcharge. In the annual reconciliation, incremental revenue
requirements for the previous calendar year’s actual capital investments, expenses, and
benefits for the AMI Project will be compared to actual revenues collected. The
difference will be included along with monthly interest charged or credited at the
approved rate of return on rate base in the respective HECO Company’s most recent
interim or final decision in a rate case. The Companies propose to add this reconciliation

adjustment to the current year’s forecast AMI Project surcharge effective March 1

through December 31.

126 Based on total AMI Project revenue requirement less imputed debt, rebalancing costs and internal labor.
AMI Project revenue requirement impact to Maui Division only. See also Exhibit 21 Rate Impact of AMI
for calculations.
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The following illustrates the expected pattern of AMI Project surcharge and
adjustment following Commission approval of the AMI Project;
e Initial surcharge - January 1, 2010
e Second Year surcharge — January 1, 2011
e Reconciliation of First Year surcharge — March 1, 2011 (includes both

reconciliation plus Second Year surcharge that was effective January 1,
2011).

Revenue requirements for actual capital investments and expenses in the
reconciliation calculation will not exceed the expected annual revenue requirements that
are approved in this Application. Should the actual revenue requirements exceed those
approved in this Application, the Companies will make a separate request to the
Commission to recover those additional revenue requirements.

The reconciliation adjustment will also reduce the surcharge for the revenue
requirements of AMI Project costs and net benefits that are reflected in approved rates
after being included in the revenue requirements of a future rate case. The Companies
will calculate such adjustments to AMI Project incremental revenue requirements based
on interim decision and orders received in rate cases, and will further adjust incremental
revenue requirements as needed upon final decision and orders in rate cases.

The surcharge for the AMI Project will terminate when all incremental revenue
requirements are fully reflected in Companies’ rates, and after any final reconciliation
adjustment to the surcharge is completed.

3. Need for Timely Cost Recovery

As discussed above, the AMI Project will create substantial upfront costs that

generally will not be offset by quantifiable benefits in the short term, but rather by longer
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term benefits to be realized far into the future. This imbalance needs to be addressed by
matching project-related cost incurrence with cost recovery in a manner that is fair both
to ratepayers and shareholders. Thus, the Companies propose to flow the incremental
revenue requirement impacts of the AMI Project (i.e., net of quantifiable benefits)
through an adjustment clause that matches cost recovery with cost incurrence. More
specifically, the Companies seek authorization from the Commission to defer AMI
Project costs and recover such costs through the proposed REIP Surcharge, pursuant to
the REI Program proposed in the REIP docket, Docket No. 2007-0416, or in the
alternative, through an AMI Surcharge.

The Companies provided a substantial discussion of the statutory support for the
use timely cost recovery mechanisms in the RPS and REIP dockets. In addition, AMI is
specifically identified in the REIP docket as a renewable energy project that should
qualify for cost recovery through the REIP Surcha,rge.127 Further support for using the
REIP Surcharge and other timely cost recovery mechanisms can be found in (1) the terms
of the HCEI Agreement; (2) surcharge mechanisms implemented in other states; (3)
FERC Order No. 679; (4) NARUC’s AMI Resolution; and (5) various other sources such
as the Pacific Economics Group and federal legislation including EISA § 1307 and
EESA. Exhibit 23 expands on each of the five supporting justifications.

As noted in the REIP Docket, the REIP Surcharge generally is not a means of
raising capital prior to the approved projects’ installation and use, but is intended to
recover the revenue requirement of a REI Project until the revenue requirement is

included in base rates. The REIP Surcharge is intended to facilitate raising capital by

27 See generally the Companies’ Reply Position Statement, filed September 17, 2008 in Docket No. 2007-
0416.
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providing investors assurance of a mechanism to recover the utilities’ investment in
renewable infrastructure in a timely fashion.

The cost recovery support provided by the REIP Surcharge will help the HECO
Companies in their efforts to raise capital for renewable infrastructure projects, without
degrading credit quality or increasing the cost of capital, which capital is in addition to
funds needed for investments to maintain the reliability of the basic electric system.
Under traditional ratemaking, the Companies have to wait for rate cases to be processed
to begin recovering costs incurred to install new infrastructure, which means there can be
a substantial lag in recovering costs, and even substantial cost under-recovery which can
result in credit degradation and a higher cost of capital, which ultimately is paid by the
ratepayers. To help avoid this, traditional ratemaking should be supplemented with other
ratemaking tools, such as the proposed REIP Surcharge, which would allow cost recovery
to begin as soon as new facilities go into service.

The Companies’ Reply Position Statement in the REIP Docket pointed out that
(1) there may be instances where capital assets already included in rate base are replaced
by assets added as a result of an REI Project, and (2) the Companies may request
accelerated recovery of the net costs of the displaced assets, which would have the effect
of providing capital for the new project (although technically the HECO Companies
would be recovering the costs of assets previously placed in service). The example was

the existing meters that are displaced by “Smart Meters” as part of an AMI Project.
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B. AMI PROJECT BOOK ACCOUNTING AND PROPOSED
RATEMAKING TREATMENT

1. Incremental Costs

This section briefly describes the Companies’ book accounting and proposed
ratemaking treatment for the following incremental costs associated with the Companies’
proposed AMI Project. Exhibit 24 describes the accounting and proposed ratemaking
treatment in greater detail. A detailed description and discussion of the AMI Project
components can be found in Section VII. Further discussion of the incremental benefits
can be found in Section X.

a. New AMI Meters — For book accounting purposes, the Companies

will capitalize the installed costs, include as utility assets, and depreciate over the current
Commission approved depreciation rates for meters. For ratemaking purposes, the
Companies propose to include new meters as utility assets in rate base and to recover this
investment over a period of seven years from the time of installation. This represents an
accelerated recovery of the Companies’ investment in these new AMI meters.

b. Existing Non-AMI Meters — For book accounting purposes, the

Companies will continue depreciating the existing non-AMI meters over the current
Commission approved depreciation rates and continue including them as utility assets
prior to the meters being replaced. For ratemaking purposes, the Companies propose
accelerated cost recovery of their investment in existing non-AMI meters, beginning with
the receipt of the Commission’s decision and order in this docket. The AMI Surcharge
would include the net of the revenue requirements of the accelerated recovery of the
existing non-AMI meters and the revenue requirements of these meters in base rates, to

the extent that the retirement of these meters is not reflected in base rates. HECO
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proposes to recover the remaining $13,960,000 estimated book value (as of December 31,
2009) of its existing non-AMI meters over a three-year period beginning upon receipt of
the Commission’s decision and order in this docket. MECO proposes to recover the
remaining $4,899,000 estimated book value (as of December 31, 2009) of its existing
non-AMI meters over a period beginning upon receipt of the Commission’s decision and
order in this docket and ending when MECO’s meter installation begins in 2014.

HELCO similarly proposes to recover the remaining $9,238,000 estimated book value (as
of December 31, 2009) of its existing non-AMI meters over a period beginning upon
receipt of the Commission’s decision and order and ending when HEL.CO’s meter

128

installation begins in 2015.

C. MDMS Capital Costs, Software Development Costs, and

Expenses
1. MDMS Capital Costs — For book accounting purposes, the

Companies will capitalize the installed costs of the MDMS hardware, include them as

utility assets, and depreciate them over the current Commission approved depreciation

128 Without approval of special ratemaking cost recover, the Companies would rely on traditional
ratemaking methods to recover their investment in its existing meters and to recover the capital costs
associated with the purchase and installation of the new advanced, solid state meters. The existing non-
AMI meters would remain in rate base as a utility asset and be depreciated over the current Commission
approved depreciation rates for meters. Upon replacement by a new advanced, solid state meter, the
existing meter would be retired and removed from utility assets as it would no longer be considered “used
and useful”. The Companies would recover the remaining net book value of these retired meters via
increased depreciation, based on depreciation rates calculated 1n its next depreciation study, on the
remaining un-replaced meters left in service. Increased depreciation will allow for recovery of the
mvestment in the existing non-AMI meters that were retired.

The cost of the purchase and installation of the new AMI meters would be capitalized and
included as a utility asset in rate base upon being installed and placed in service. The meters would then be
depreciated over the current Commission approved depreciation rates. The Companies would recover its
mvestment in the new meters and eam a return on its investment through base rates as determined in a rate
case proceeding.

Accelerated straight line cost recovery of the costs of new AMI meters (and timely cost recovery
of such costs), and accelerated straight-line cost recovery of the costs of existing meters that will be
replaced by the new AMI meters, will give investors greater assurance of recovery of their investment and
demonstrate regulatory support for the initiative. This commitment to cost recovery will help to provide
future sources of capital for the numerous future investments relating to HCEL
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rates. The Companies propose that ratemaking treatment follow book accounting
freatment.

1. MDMS Software Development Costs — Software
development costs incurred during the preliminary stage (i.e., conceptual formation of
software alternatives, determination of the existence of needed technology, and final
selection of alternatives) and post-implementation/operation (i.e., training and application
maintenance) stages of the AMI Project will be expensed as incurred for book and
ratemaking purposes. During the application development stage (between the
preliminary stage and the post-implementation stage), the Companies request approval to:
(1) defer (i.e., capitalize) certain computer software development costs associated with
the MDMS; (2) accumulate AFUDC on the deferred costs during the deferral period; (3)
amortize the deferred costs over a 12-year period; and (4) include the unamortized costs
in rate base. This is consistent with the ratemaking treatment for software development
costs, as determined in other Commission proceedings, that requires prior Commission
approval for specific software development projects. Absent approval to defer these
costs the Companies would expense these costs as incurred. For ratemaking purposes,
the Companies propose to include the unamortized deferred software development costs
in rate base and to amortize over a period of 12-years.

1ii. MDMS Expenses — For book accounting purposes, the
Companies will record and recognize MDMS-related expenses as they are incurred. For
ratemaking purposes, the Companies propose to include the MDMS-related expenses in

revenue requirements in the AMI Project surcharge.
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d. AMI Network Capital Costs, Lease Expense, and Other

Expenses
i. AMI Network Capital Costs — For book accounting

purposes, the Companies will capitalize the installed costs of the FNP/FRP, include them
as utility assets, and depreciate the hardware over the current Commission approved
depreciation rates. The Companies propose that ratemaking treatment follow book
accounting treatment.

1. AMI Network Lease Expense — For book accounting
purposes, it has been determined that the monthly fee for the use of the AMI Network,
discussed in Section VII, constitutes an operating lease. Based on generally accepted
accounting principles, the Companies must recognize expense related to the lease on a
straight-line basis over the term of the lease beginning with the effective date of the lease
(i.e., upon Commission approval). As a result, expense recognition is greater than the
lease payment in the early years of the term of the lease. The Companies propose that
ratemaking be based on the lease payments as they are paid over the term of the lease.
The HECO Companies respectfully request Commission assurance that the rate recovery
of the AMI Network will be based on lease payments over the term of the agreement.
Commission assurance that future ratemaking will be based on the lease payments will
allow the Companies to record a regulatory asset in lieu of reflecting the straight-line
lease expense for book accounting purposes. This regulatory asset would not be included
in rate base as it does not represent investor provided funds.

1ii. Other AMI Network Expenses — For book accounting

purposes, the Companies will record and recognize AMI Network related expenses as
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they are incurred. For ratemaking purposes, the Companies propose to include the AMI
Network related expenses in revenue requirements in the AMI Project surcharge.

e Other AMI Project Expenses — For book accounting purposes,

the Companies will record and recognize other AMI expenses as they are incurred. For
ratemaking purposes, the Companies propose to include the outside consultant costs and
damaged meter socket costs in the revenue requirements for inclusion in the AMI Project
surcharge.

For any items where there is a mismatch in the timing of the expense recognition
for book purposes and revenue recognition, a regulatory liability (or regulatory asset) will
be created. All regulatory liabilities created would be deductions in the calculation of
rate base for ratemaking purposes. This is described in detail for each above item in
Exhibit 24.

2. Offsetting Incremental AMI Benefits

As indicated above, the Companies are not proposing to collect all of the AMI
Project’s costs through a surcharge. The Companies only propose to flow the project’s
incremental revenue requirements through the surcharge to the extent that the incremental
revenue requirements are not captured in base rates or any other surcharge mechanism.
Thus, the AMI Project costs recovered though the surcharge will be net of the
incremental quantifiable benefits created by the AMI Project which are not captured in
base rates or any other surcharge mechanism. The following briefly describes the
Companies’ book accounting and proposed ratemaking treatment for the following

incremental benefits associated with the Companies’ proposed AMI Project:
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Energy Theft Recovery — For book accounting purposes, energy theft recovery
will be embedded in the recorded revenues, which will be higher than they would
have been without the energy theft recovery. For ratemaking purposes, higher
revenues resulting from energy theft recovery will be reflected in the AMI Project
surcharge to the extent they are not reflected in base rates.

Meter Accuracy Gains — For book accounting purposes, meter accuracy gains
will be embedded in the recorded revenues, which will be higher than they would
have been without the meter accuracy gains. For ratemaking purposes, higher
revenues will be reflected in the AMI surcharge to the extent they are not
reflected in base rates.

Meter Reading Savings — For book accounting purposes, meter reading savings
will be embedded in the meter reading expenses, which will be lower than they
would have been but for the AMI Project. For ratemaking purposes, the lower
meter reading expenses will be reflected in the AMI Project surcharge to the
extent that they are not reflected in base rates.

Field Services Savings — For book accounting purposes, field services savings
will be embedded in the field services expenses which will be lower than they
would have been but for the AMI Project. For ratemaking purposes, the lower
field services expenses will be reflected in the AMI Project surcharge to the

extent that they are not reflected in base rates.
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X1
TOU TARIFF CHANGES
As provided for in the HCEI Agreement described in Section II, the Companies
request approval for TOU rates as specified in Exhibit 25.
XII1
PROJECT REPORTING (TO THE COMMISSION)
In compliance with the Section 14 of the HCEI Agreement, beginning January 1,
2009, the Companies will submit an annual report to the Commission on the number of
customers currently served, number who opted out (of TOU rates), customer load
response, impact of TOU rates on customer’s monthly bills and feedback received from
customers. The HECO Companies, working with external experts, will also submit to the
Commission an evaluation of the effectiveness of the Companies” TOU rates and will
determine whether any changes are needed to the energy information communications
and TOU rates to improve customers’ energy responsiveness. The Companies will
complete this evaluation by December 31, 2009 and will submit a second report one year
after the full deployment of AMI. Progress on the AMI Project will be periodically
reported to the Commission.
X1V
HECO'S, HELCO’S AND MECO’S CAPITALIZATION

A. HECO'S CAPITALIZATION

The authorized capital stock of HECO consists of 50 million shares of common
stock, $6 2/3 par value (total authorized par value of $333.3 million), 5 million shares of

cumulative preferred stock, $20 par value (total authorized par value of $100 million),
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and 5 million shares of cumulative preferred stock, $100 par value (total authorized par
value of $500 million), or a total authorized par value of $933.3 million for common
stock and cumulative preferred stock.
As of September 30, 2008, HECO had outstanding 12,805,843 shares of common
stock of the par value of $6 2/3 per share, having a total par value of $85,387,140.
Common equity balances for HECO at year end for each year of the five-year

period 2003-2007 were as follows:

2007 $1,110,462,167
2006 958,203,440
2005 1,039,259,140
2004 1,017,104,412
2003 944,442,770

Dividends paid on HECO’s common stock for each year of the five-year period

2003-2007 were as follows:

2007 $27,084,000
2006 29,381,000
2005 50,895,000
2004 11,613,000
2003 57,719,000

The common dividend payout ratios (common dividends paid / net income for

common stock) for each year of the five-year period 2003-2007 were as follows:

2007 52%
2006 39%
2005 70%
2004 14%
2003 73%

As of September 30, 2008, HECO had outstanding 1,114,657 shares of

cumulative preferred stock of the par value of $20 per share, having a total par value of
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$22.,293.140. The preferred stock balance at year end for each year of the five-year
period 2003-2007 was $22,293,140. Details of HECO’s cumulative preferred stock are
on file with the Commission under various docket numbers as set forth in Exhibit 26 and
are incorporated herein by reference.

Dividends accrued on HECO’s preferred stock for each year of the five-year

period 2003-2007 were as follows:

2007 $1,079,907
2006 1,079,907
2005 1,079,907
2004 1,079,907
2003 1,079,907

See Exhibit 26 for the dividend rate for HECO’s preferred stock, which remained
the same for each year of the five-year period 2003-2007.

As of September 30, 2008, HECO had outstanding $551,580,000 in obligations to
the State of Hawaii for the repayment of loans of the proceeds of special purpose revenue
bonds and $31,546,400 of long-term borrowings from its financing subsidiary, HECO
Capital Trust ITI. Details of each issuance are on file with the Commission under various
docket numbers as set forth in Exhibit 26 and are incorporated herein by reference. As of
September 30, 2008, HECO had outstanding $140,994,794 of external short-term
borrowings, net of discount. HECO had short-term loans receivable of $60,150,000 from
HELCO and $16,000,000 from MECO as of September 30, 2008.

During 2007, HECO made the following interest payments on the indicated

obligations:
e Toans of proceeds of special revenue bonds $27,166,613
e Long-term borrowings from HECO Capital Trust I1T 2,050,516
e Short-term borrowings from HEI 75
e Short-term borrowings from MECO 133,802
¢ Short-term borrowings from non-affiliates 2,939,128
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B. HELCO'S CAPITALIZATION

The authorized capital stock of HELCO consists of 10 million shares of common
stock, $10 par value (total authorized par value of $100 million) and 1 million shares of
cumulative preferred stock, $100 par value (total authorized par value of $100 million),
or a total authorized par value of $200 million for common stock and cumulative
preferred stock.

As of September 30, 2008, HEL.CO had outstanding 2,177,315 shares of common
stock of the par value of $10 per share, having a total par value of $21,773,150.

Common equity balances for HELLCO at year end for each year of the five-year

period 2003-2007 were as follows:

2007 $201,820,961
2006 175,099,595
2005 189,407,208
2004 186,504,537
2003 174,639,034

Dividends paid on HELCO's common stock for each year of the five-year period

2003-2007 were as follows:

2007 $0
2006 2,874,000
2005 9,720,500
2004 1,070,000
2003 7,934,000

The common dividend payout ratios (common dividends paid / net income for

common stock) for each year of the five-year period 2003-2007 were as follows:

2007 0%
2006 41%
2005 7%
2004 9%
2003 71%
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As of September 30, 2008, HELCO had outstanding 70,000 shares of cumulative
preferred stock of the par value of $100 per share, having a total par value of $7,000,000.
The preferred stock balance at year end for each year of the five-year period 2003-2007
was $7,000,000. Details of HELCO's cumulative preferred stock are on file with the
Commission under various docket numbers as set forth in Exhibit 27 and are incorporated
herein by reference.

Dividends accrued on HELCO's preferred stock for each year of the five-year

period 2003-2007 were as follows:

2007 $533,750
2006 533,750
2005 533,750
2004 533,750
2003 533,750

See Exhibit 27 for the dividend rate for HELCO’s preferred stock, which
remained the same for each year of the five-year period 2003-2007.

As of September 30, 2008, HEL.CO had outstanding $141,600,000 in obligations
to the State of Hawaii for the repayment of loans of the proceeds of special purpose
revenue bonds and $10,000,000 of long-term borrowings from HECO’s financing
subsidiary, HECO Capital Trust ITI. Details of each issuance are on file with the
Commission under various docket numbers as set forth in Exhibit 27 and are incorporated
herein by reference. As of September 30, 2008, HELCO had short-term borrowings of
$60,150,000 from HECO.

During 2007, HELLCO made the following interest payments on the indicated

obligations:
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e Loans of proceeds of special purpose revenue bonds ~ $7,041,375
¢ Long-term borrowings from HECO Capital Trust III 650,000
e Short-term borrowings from HECO 2,280,050

s MECO'S CAPITALIZATION

The authorized capital stock of MECO consists of 10 million shares of common
stock, $10 par value (total authorized par value of $100 million) and 1 million shares of
cumulative preferred stock, $100 par value (total authorized par value of $100 million),
or a total authorized par value of $200 million for common stock and cumulative
preferred stock.

As of September 30, 2008, MECO had outstanding 1,582,602 shares of common
stock of the par value of $10 per share, having a total par value of $15,826,020.

Common equity balances for MECO at year end for each year of the five-year

period 2003-2007 were as follows:

2007 $208,520,627
2006 192,230,913
2005 194,190,117
2004 189,413,222
2003 187,194,550

Dividends paid on MECO's common stock for each year of the five-year period

2003-2007 were as follows:

2007 $9,900,000
2006 6,522,000
2005 13,728,500
2004 17,914,000
2003 12,390,000

The common dividend payout ratios (common dividends paid / net income for

common stock) for each year of the five-year period 2003-2007 were as follows:
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2007 84%

2006 35%
2005 74%
2004 92%
2003 68%

As of September 30, 2008, MECO had outstanding 50,000 shares of cumulative
preferred stock of the par value of $100 per share, having a total par value of $5,000,000.
The preferred stock balance at year end for each year of the five-year period 2003-2007
was $5,000,000. Details of MECO's cumulative preferred stock are on file with the
Commission under various docket numbers as set forth in Exhibit 28 and are incorporated
herein by reference.

Dividends accrued on MECQ's preferred stock for each year of the five-year

period 2003-2007 were as follows:

2007 $381,250
2006 381,250
2005 381,242
2004 381,252
2003 381,250

See Exhibit 28 for the dividend rate for MECO’s preferred stock, which remained
the same for each year of the five-year period 2003-2007.

As of September 30, 2008, MECO had outstanding $164,720,000 in obligations to
the State of Hawaii for the repayment of loans of the proceeds of special purpose revenue
bonds and $10,000,000 of long-term borrowings from HECO’s financing subsidiary,
HECO Capital Trust ITI. Details of each issuance are on file with the Commission under
various docket numbers as set forth in Exhibit 28 and are incorporated herein by
reference. As of September 30, 2008, MECO had short-term borrowings of $16,000,000

from HECO.
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During 2007, MECO made the following interest payments on the indicated

obligations:
e Loans of proceeds of special purpose revenue bonds  $7,918,980

e Long-term borrowings from HECO Capital Trust 111 650,000
e Short-term borrowings from HECO 145,696

XV
FINANCIAL STATEMENTS

The Companies’ audited financial statements for the year ended December 31,
2007 (audited by KPMG LLP), included as Exhibit 99.1 to HECO’s and HEI's Form 8-K
dated February 21, 2008, were filed with the Commission on March 4, 2008, and are
incorporated in this Application by reference pursuant to HAR 6-61-76 of the Public
Utilities Commission’s Rules of Practice and Procedure, Title 6, Chapter 61.

The Companies’ latest available balance sheets and income statements for the
period ending September 30, 2008, were filed with the Commission on November 6,

2008, and are also incorporated herein by reference.

XVI
Wherefore, the HECO Companies respectfully request that the Commission
approve:

(1) the commitment of capital funds in excess of $2,500,000 (estimated at
$41,229,000 for HECO, $10,606,000 for MECO, and $13,190,000 for HELCO)
for the AMI project;

(2) deferring certain computer software development costs (i.e., the “Stage 2” or

“Application Development” costs, including the costs of designing, acquiring,
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)

4

()

(6)

installing and testing the computer software) for the MDMS and accrue an
AFUDC during the deferral period (total deferred costs are estimated at
$9,134,000 for HECO, $2,021,000 for MECO, and $2,385,000 for HEL.CO);
amortization of the MDMS deferred costs (including AFUDC) over a 12-year
period (or such other amortization period as the Commission finds to be
reasonable), and to include the unamortized deferred costs (including AFUDC) in
rate base;
cost recovery for ratemaking purposes of the remaining book value of its existing
meters (that will be replaced with advanced meters) in the following manner for
each of the Companies:
(a) HECO — beginning with the receipt of the Commission’s Decision
and Order on a straight-line basis over a period of three years for HECO,
(b) MECO — beginning with the receipt of the Commission’s Decision
and Order on a straight-line basis and ending when MECO’s meter
installation begins, and
() HELCO — beginning with the receipt of the Commission’s
Decision and Order on a straight-line basis and ending when HELCO’s
meter installation begins;
cost recovery for ratemaking purposes of the capital costs associated with the
purchase and installation of the new AMI meters over a seven-year period on a
straight-line basis;
the Companies to begin installing, on a first-come, first-served basis, advanced

meters for all customers that request them and to implement TOU rates on an
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(7

(®)

©)

(10)

interim basis for customers requesting the installation of advanced meters;

the proposed Schedule TOU-R (Residential Time-of-Use) rates for HECO,
HELCO, and MECO (all three divisions) and proposed Schedule TOU-G (Small
Commercial Time-of-Use Service), Schedule TOU-J (Commercial Time-of- Use
Service) and Schedule TOU-P (Large Power Time-of-Use Service) rates for
HELCO and MECO (all three divisions)'*;

recovery of all of the Companies’ incremental cost associated with the AMI
Project through the REIP Surcharge that is pending approval in Docket No. 2007-
0416 or an AMI Surcharge mechanism approved by the Commission in this
proceeding;

the Sensus Agreement including its terms and conditions and a finding that the
arrangement is prudent and in the public interest, and a determination that the
Companies may include all costs, fees and related taxes to be paid by the
Companies pursuant to the Agreement in its revenue requirements for ratemaking
purposes and for the purposes of determining the reasonableness of the
Companies’ rates;

recovery of AMI Network lease expense based on lease payments over the term

of the Agreement; and

122 All of the proposed TOU rates will be adjusted to align with the current Energy Cost Adjustment Clause
at the respective Companies.
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(11)  such other and further relief as may be just and equitable in the premise.
DATED: Honolulu, Hawaii, December 1, 2008

HAWAIIAN ELECTRIC COMPANY, INC.
HAWAII ELECTRIC LIGHT COMPANY, INC.
MAUI ELECTRIC COMPANY, LIMITED

o AhZIS

ngl'cy 1% Endo-Omoto
1

ce President
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STATE OF HAWAIL

CITY AND COUNTY OF HONOLULU

)

) ss.

)

DARCY L. ENDO-OMOTO, being first duly sworn, deposes and says: That she is

a Vice President of Hawaiian Electric Company, Inc., Hawaii Electric Light Company, Inc., and

Maui Electric Company, Limited, Applicants in the above proceeding; that she makes this

verification for and on behalf of HAWAIIAN ELECTRIC COMPANY, INC., HAWAII

ELECTRIC LIGHT COMPANY, INC., and MAUI ELECTRIC COMPANY, LIMITED and is

authorized so to doj; that she has read the foregoing Application, and knows the contents thereof;

and that the same are true of her own knowledge except as to matters stated on information or

belief, and that as to those matters she believes them to be true.

Subscribed and sworn to before
me this 1st day of December 2008.

(U sbtelo Dopei e

Notary Public, First Circuit,
State of Hawaii

g ; Juiy 18,2012
My Commission expires
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EXHIBIT 1
PAGE 10OF 2

Sensus Asreement Summary

HECO executed an Advanced Metering Infrastructure Equipment and Services
Agreement, dated October 1, 2008 (“Sensus Agreement”), with its AMI vendor, Sensus Metering
Systems Inc. (“Senm,ls”),1 whereby: (1) HECO will purchase from Sensus certain Sensus meters
and third-party meters (to be installed by HECO or its contractors) in a quantity equal to at least
90% of the AMI meters required by the HECO Companies in connection with deployment of
their AMI System;2 (2) HECO will purchase, maintain and operate certain other Sensus FlexNet
Network Portals (“FNP”) and FlexNet Remote Portals (“FRP”)’; and (3) in exchange for a
monthly endpoint licensing fee, Sensus will license to HECO a Sensus owned, operated and
maintained FlexNet AMI System (i.e., network) comprised of SmartPoints™, TGBs, RNI, WAN
Backhaul, FCC licenses,” and other equipment and services provided to HECO in order to read
HECO’s electricity meters and provide two-way communications with respect to meters and
demand response devices.’

Any equipment sold by Sensus to HECO under the Contract will be subject to a warranty
period of the lesser of: (1) 12 months from installation at the customer’s premises; or (2) 18

months from delivery to HECO.

' MECO and HELCO are intended third-party beneficiaries of the Contract.

Sensus meter prices during the mass deployment period are fixed. Sensus will conduct annual meter
pricing reviews during the post-deployment period. Post-deployment meter price increases may not
exceed $3 for residential and $10 for commercial meters, and should not exceed pricing available to
other utilities.

The contract provides for the installation of a total of 20 FNPs or FRPs (10 for HECO, 6 for HEL.CO
and 4 for MECO). However, if additional FNPs or FRPs are required in order for Sensus to comply
with the specifications related to the covered meters, then Sensus will provide such additional FNPs
and/or FRPs to HECO at no charge.

The Contract requires Sensus to maintain rights under and use its FCC license to transmit any and all
data and two-way commands required to meet its obligations under the Contract, and Sensus may not
allow any third-party use of the licensed spectrum without HECO’s prior written consent.

The Sensus Contract is confidential and proprietary and a copy will be provided after a protective order
is issued in this Docket.
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In addition, if the failure rate of Sensus’ meters exceeds 2.5% in any 12-month period
during the deployment period, HECO will be released of its requirement to buy 90% of its AMI
meters from Sensus, in which case HECO may purchase whatever quantity of third-party meters
it desires from alternative meter suppliers, and HECO would have discretion to purchase only
communications board electronics from Sensus at a reduced price.

With respect to those items licensed (i.e., leased) to HECO, the Contract provides that
TGBs sufficient to achieve the Contract’s performance requirements will be provided by Sensus,
who will be responsible for their ongoing repair and maintenance, and will provide any
equipment and components necessary for their proper performance. The RNI will be located on
HECO’s property, but like the TGBs and related software, will be provided, owned, maintained
and updated by Sensus.® Pursuant to the Contract, HECO will pay Sensus a monthly endpoint
licensing fee for use of the Sensus FlexNet AMI System (i.e., the network). This monthly fee
will be computed by multiplying the number of network-accessible meters by an initial base rate
of 19¢/meter, which rate will be automatically adjusted over time in direct relation to certain
U.S. Department of Labor Producer Price Index Industry Data.

HECO’s Contract with Sensus is conditioned on HECO obtaining a satisfactory AMI
project approval order from the Commission including: (1) approval of the Contract and its
terms and conditions and a finding that the arrangement is prudent and in the public interest; and
(2) a determination that HECO may include all costs, fees and related taxes to be paid by HECO
pursuant to the Contract in its revenue requirements for ratemaking purposes and for the
purposes of determining the reasonableness of HECO’s rates. If such an order is not obtained
within 12 months of the filing of this Application, then HECO or Sensus may, by written notice

delivered within 30 days of such date, declare the Contract null and void.

® The Contract does not include integration of the RNI into HECO’s internal systems.
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AMR versus AMI

“Advanced metering infrastructure,” as defined by FERC is:

. .. ametering system that records customer consumption (and possibly other
parameters) hourly or more frequently and that provides for daily or more
frequent transmittal of measurements over a communication network to a central
collection point. AMI includes the communications hardware and software and
associated system and data management software that creates a network between
advanced meters and utility business systems and which allows collection and

distribution of information to customers and other parties such as competitive
retail providers, in addition to providing it to the utility itself."

Thus, AMI is not limited to advanced meters, but refers to an entire infrastructure that ties
advanced meters to a data management system and from there to other utility business systems.

There is no single, universally accepted definition of the components that, taken together,
constitute an advanced metering infrastructure. ? When analysts, utilities, regulators,
stakeholders and others use the term “advanced metering infrastructure” in the case of electric
utilities, they do tend to refer broadly to a collection of hardware (e.g., meters and computer
processors), software (e.g., billing system computer programs) and other elements that taken
together permit the utility to perform certain functions.’

Components commonly associated with AMI include:

k) Interval meters, that can record and store usage data on hourly or more frequent
basis;
2) Two-way communications network between meter and supplier/utility that can

send usage data from the meter to the utility; and send pricing, load control and
other signals from the utility to the customer’s premises;

' FERC Staff Report, Assessment of Demand Response & Advanced Metering, Docket No. AD-06-2-
000, August 2006, Appendix A, Glossary (“FERC Staff Report”); FERC-727 and FERC-728, OMB
Control Nos. 1902-0214 & 1902-0213, FERC Survey on Demand Response, Time-Based Rate
Programs/Tariffs and Advanced Metering Infrastructure, Glossary.

? See Nancy Brockway, Advanced Metering Infrastructure: What Regulators Need to Know About Its
Value to Residential Customers, Nat’l Regulatory Research Inst., February 13, 2008 (“NRRI Paper”) at
6.

* See NRRI Paper at 6.
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3) A meter data management system (“MDMS”), that can handle large amounts of
information concerning individual customer usage profiles; and

4) Utility operational software, that can make use of the granular usage data
produced through the meters, communications network, and meter data
management system.4

AMI is sometimes confused with automated meter reading, or “AMR,” which in turn
typically means remote meter reading, as by a hand-held device or a device on a utility truck
driven by the meter location (i.e., “Drive-By AMR™), picking up a signal from the meter to
record the usage. However, AMI goes beyond AMR in that interval data is being captured and
transmitted multiple times daily (versus monthly) by a fixed, radio-frequency (“RF”") network.
The capture of interval data and integration with the Companies’ Customer Information System
(“CIS”) will provide many quantifiable and intangible benefits, serve to enable other future
applications such as the DR and Dynamic Pricing, and support the future Smart Grid.

It is useful to note what AMR is not. AMI includes advanced metering (in particular, so-
called interval meters, capable of recording and storing usage data at hourly intervals, if not
shorter intervals). AMR does not have to involve interval metering — the customer still could be
paying a traditional, constant rate with the metering measuring only total usage in a month
without regard to usage at particular times of day. Therefore, a utility can install interval meters
without installing an entire advanced metering infrastructure.’

Nor does AMR imply a two-way communications system and a MDMS. AMI, by

contrast, can enable remote meter reading; in fact, the meter can be read from a central data

* See NRRI Paper at 6-7.

® See NRRI Paper at 9. Some interval meters support static time-of-use (“TOU”) pricing by means of a
device added to the ordinary non-interval meter that allows the utility to collect usage information
hourly. The utility then downloads the data monthly. AMI meters, by contrast, are also capable of
sending and receiving meter and other data when called upon to do so, rather than merely storing it for
monthly retrieval. See id.
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storage and management location, by reading the signals communicated over the AMI network.’
While many of these same meter readings can be achieved by AMR, AMI allows additional
benefits due to the ability to query the meter frequently, or as needed. For example, utilities need
to report their sales on a monthly basis. Without actual meter readings, this is an estimate, and
utilities have found this to be a labor intensive report to produce. With advanced metering,
utilities can prepare this report using actual meter readings as of midnight, for example, on the
last day of the month.’

AMI 1s also much more capable of detecting energy theft than simple AMR systems. The
“infrastructure” in an AMI system includes information systems that are capable of processing
large amounts of interval data for use in discovery of energy theft. AMI can intelligently sort
and prioritize meter tampering flags. This contrasts dramatically with AMR systems that

generally only automate the monthly consumption read.®

® See NRRI Paper at 9.

" FERC Staff Report at 35.

® See Re Application of San Diego Gas & Electric Company (U-902-E), Cal. Pub. Util. Comm’n
Application 05-03-015, Rebuttal Testimony of James Teeter, San Diego Gas & Electric Testimony,
(September 7, 2006) at JT-3.




EXHIBIT 3
PAGE 1 OF 11

Technology Selection

Mesh RF and Powerline Carrier Communications Technology Vendors

The Companies eliminated mesh Radio Frequency (“RF”’) and Powerline Carrier (“PLC”)
technologies as potential, front-end network topologies, in favor of non-mesh RF networks.
Mesh technologies were not considered favorable due to the higher number of network devices
required, the use of unlicensed RF frequencies, and lower RF transmission power when
compared to the Sensus licensed, fixed RF network technology. Standard PL.C technologies
were not considered to have adequate bandwidth for AMI applications. High speed PLC
(Broadband Over Powerlines or BPL) has both technical and cost issues and HECO had less than
favorable experiences in piloting BPL on Oahu. Figure 1 provides details regarding PL.C and
BPL technologies.

Figure 1

Summary of Power Line Based AMI Vendors

Local Area Network (LAN

AMI Injection Addressability Data Rate Distance Comm Additional

Vendor [@alelleli (/phaseffeeder/bu | (down /up bps) | (linear miles) Protocol Equipment

Cannon Substation = | 6,000 74 20-30 miles poll- Repeaters

24 kV w/o repeater response Capacitor
blocking

Current CT Backhaul | 10-15 service EVDO: 300-500 | ~1 perCT 2-way CT couplers
points along | transformers per down; 300-400 Backhaul point & bridges
distribution CT Backhaul point | up over
feeders GPRS/1x-RTT: transformer

60-90 kbps S

Echelon Distribution 6-10 per xfmer 3.6 - 5.4 kbps 0.25 2-way none
transformer (raw)

Hunt TS2 | Substation< | 27,000 510/ 0.0008 150-200 2-way none
24kV

TWACS Substation: = | 33,000 30/15 150 poll- none

by DCSI 35 kV response
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RF Communications Technology Vendors

Within the past several years, meter manufacturers have worked closely with many AMI

communications technology vendors such that meter vendors can offer the utility a choice of

communications technology. The potential RF network vendors for the Companies” AMI

Project are described below and Figure 2 provides additional detail.

Elster Group: Elster is a leading AMR/AMI company. According to Elster literature, its
EnergyAxis AMI product provides intelligent, two-way communications to all meters using
a spread spectrum, frequency hopping, and controlled mesh radio frequency network in the
unlicensed 900 MHz band. Unlike systems that require separate equipment for network
communications, EnergyAxis offers the choice of meter-based or non-meter network
collectors, so deploying an EnergyAxis network can be as simple as installing the meters in
the sockets. EnergyAxis is designed for both residential and commercial & industrial
applications. As the utility’s service area grows, EnergyAxis local area networks
automatically adjust to include the new meters. Utility size is not a factor. EnergyAxis is
scalable to multi-million meter deployments while at the same time being cost effective for
smaller utilities or strategic deployments. Installation and maintenance costs are minimized
because EnergyAxis meters handle the registration and network communication process
automatically. When the communication link is disrupted (for example, new construction
blocks the signal path), the meter will automatically seek another route back to the system.
The EnergyAxis system became available in 2003 and is in widespread use throughout the
world. The Companies have not pursued this vendor’s EnergyAxis product because it uses
unlicensed, mesh network. However, HECO is using Elster A3 C&I meters with embedded

Sensus FlexNet communications technology.
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Eka Systems: According to Company literature, Eka Systems is working with equipment
from major manufacturers such as, Elster, GE, Itron, Landis+Gyr, and others. Their EkaNet
Wireless Electric Nodes build self-organizing wireless mesh networks for electric metering
applications, are plug-and-play and support a broad range of residential, commercial, and
industrial meters - both domestically and internationally. EkaNet “under-the-glass”
solutions are perfect for electric utility companies’ commercial and industrial as well as
residential AMI/AMR, and sub-metering applications. EkaNet Electrical Nodes offer
remote setup and configuration capabilities and provide access to all meter functions and
communications capabilities. They enable reliable 2-way communications and highly
secure wireless mesh networking with all EkaNet Nodes. The architecture is noted as self-
managing and self-healing in order to handle complex data demands and large scales.

Eka Systems has a small presence in the United States and may impose a continued
operations and support risk for the Companies. In addition, the Companies have elected not
to consider Eka systems due to their use of mesh networks.

Hexagram Star: Hexagram Star’s technology has proven itself in the context of gas

metering. However, its ability to support electric metering has yet to be seen. Although
Pacific Gas & Electric recently initiated a limited test on Hexagram Star’s technology, the
Companies have chosen not to implement a Hexagram Star system due to the higher
technology risks.

Itron Fixed Network 2.0: Similar to Cellnet, Itron i1s one of the most established AMR/AMI

companies and has been selected by several large utilities including San Diego Gas &
Electric and Southern California Edison. As with Elster, the Itron OpenWay product

provides meter-based as well as standalone takeout points for its AMI network. The
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Companies have not pursued this vendor because it uses unlicensed, mesh network

technology.

Landis + Gyr (Cellnet): Cellnet, an established AMR/AMI company, was acquired by the

Bayard Group, which consolidated several meter brands under the Landis + Gyr banner.
According to Company literature, L&G uses a Mesh Solution that provides intelligent
automation for utility advanced metering and consumer energy management programs. The
FOCUS AX Universal RF endpoint offers an integrated design with the FOCUS AX meter
for use in residential deployments. The endpoint transmits and receives data through a
robust and self-healing mesh network utilizing the 902 to 928 MHz FHSS unlicensed
frequency. With added ease of use and scaling intelligence, their residential AMI meter can
prioritize messages based on application, expand to millions of endpoints, and provide
control through a user-friendly browser-based interface for network and data management.
The residential AMI meter measures kWh, kW, and includes TOU functionality. The meter
features Digital Multiplication Measurement Technique, meets ANSI standards for
performance and utilizes ANSI C12.19 protocol. The Companies have not pursued this
vendor because it uses unlicensed, mesh network technology.

Sensus Metering Systems: Sensus utilizes a fixed RF network (non-mesh) communications

technology which operates in a licensed RF spectrum. Advanced models are becoming
available in both residential (iConA) and commercial/industrial (APX) versions that offer
flexible, over-the-air programming, low cost, and high capability. The Companies have
several years of experience with Sensus AMI meters and have worked with Sensus and
other utilities to acquire advanced meter functionality. The use of a licensed, fixed RF

network with relatively high transmission power limits the number of network “sites” and
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simplifies future network operations and maintenance for the Companies. The Southern
Company is deploying approximately 4 million meters across their service territory and
Alliant Energy and Portland General Electric are contemplating large AMI meter
deployments pending successful completion of their Systems Acceptance Test phase.

Silverspring Networks: Silverspring is an [P-based AMI communications company. They

do not manufacture meters but their network interface card (NIC) technology is available for
electricity meters from L+G, GE, Itron and Sensus, providing flexibility to the utility. They
also provide a wide range of in-home communication options such as 802.15.4, ZigBee and
6LoWPAN. According to Silverspring literature, their technology provides secure, two-way
communications, remote upgradeability and advanced metering capabilities. Florida Power
and Light has implemented a 100,000 meter pilot using Silverspring Networks and Pacific
Gas & Electric has selected them as their AMI communications technology provider.
Silverspring Networks uses a form of RF mesh technology; therefore, the Companies have
not pursued this vendor’s product although their technology has been integrated into Sensus
latest products. It has been reported that a major meter manufacturer is collaborating with
Silverspring Networks on the PG&E AMI project and Silverspring are almost ready to

announce several additional, major contract awards.
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Figure 2
RF AMI/AMR Vendors
Home Area
RF AMI Vendor Network (HAN Local Area Network (LAN) Wide Area Network (WAN) :
Type Spectrum Topology Coattsy Rl Tx Power (W) Distance (km) Spectrum Topology Data Ratey Tx.Power] Distance
(kbps) (kbps) W) (km)

Unlicensed: |heirarchical Unlicensed:
Cellnet (E.W.G) N/A 902-928 MHz| 1-way 19.2 0.1 0.4-1.2]902-928 MHz| mesh 19.2 1 8
Cellnet InfiNet Unlicensed: |mesh Unlicensed:
(E) LAN 902-928 MHz | 2-way 19.2 0.05 0.4-0.8|902-928 MHz| mesh 19.2 1 8
Elster Energy Unlicensed: |mesh Phone/
Axis LAN 902-928 MHz| 2-way. 19.2 0.25 0.16-0.56( cellular N/A

Unlicensed:

902-928 76.8 (@

Unlicensed: 915Mhz)

LAN 2.4GHz ISM |mesh 1024 (@ Cellular/

Eka Systems (Bluetooth) |Bluethooth 2-way 2.4GHz 0.1 0.45| TCP/IP N/A

Licensed:

450-470 MHz

1-way (2-way Cellular/
Hexagram Star N/A in dev.) heirarchical 1.2 1 1.6-3.2[ TCP/IP N/A
Information Unlicensed: |mesh Cellular/
Intellect LAN 902-928 MHz|2-way 19.2 1 1.6/ TCP/IP N/A

Unlicensed: |heirarchical Cellular/
Itron FN 2.0 N/A 902-928 MHz| 1-way, 16.384 0.1-1 0.24-1.20| TCP/IP N/A

Unlicensed: |mesh 0.27-0.76| Cellular/
Itron OpenWay Zigbee 902-928 MHz|2-way 1 1.6 (LOSY TCPIIP NIA

Unlicensed: |mesh Cellular/
StatSignal LAN 902-928 MHz | 2-way. 2.4 0.1-1 0.56-0.88[ TCP/IP N/A

Licensed:
Sensus FlexNet 8kHz band w/{ heirarchical
(AMDS) LAN 889-960 MHz | 2-way 8 1-2 5.6 -29| No WAN N/A
Silver Springs Unlicensed: |mesh Cellular/
Networks LAN 902-928 MHz | 2-way 96 1 5.6| TCP/IP N/A

Licensed: 5

Unlicensed: |mesh kHz band w/i
Tantalus LAN 902-928 MHz[2-way 9.6 0.4 0.4]220 MHz heirarchical 1.6-3.2 5 32-48

Unlicensed: |mesh Cellular/
| Trilliant Zigbee (LAN)|2.4 GH=z 2-way 256 0.01-1 0.96-2.80| TCP/IP N/A

Final AMI Vendor Selection

Sensus Metering Systems (“Sensus”) fixed RF network technology and metering was

selected by the Companies. The Sensus AMI technology provides a relatively sparse network

infrastructure (i.e., minimum number of TGBs'), the use of a licensed RF spectrum, and tight

integration of the metering technology, network infrastructure and software. As further

discussed below, Sensus’ AMI technology was evaluated through various field tests and pilot

programs at HECO, each designed to examine specific aspects of the technology.

! TGB denotes Sensus’ Tower Gateway Basestation.
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Based on the results of these pilot programs and favorable experiences with Sensus’
technical and operational support during these programs, HECO determined that Sensus” AMI
technology would provide the best solution for its service area and ratepayers. Sensus’ AMI
technology systems offer the following features:

e Single tier LAN+WAN architecture simplifying network operation and maintenance;

e Two-way RF performance (power, range, modulation, boost and buddy mode);

e Bifurcated data collection and hosted network monitoring facilitating system
maintenance and trouble shooting;

e Minimization of future system support risk as a result of Sensus being an established,
national communications company;

e Utilization of Sensus’ country-wide (including Hawaii) licensed RF spectrum; and
e The ability for the Companies to leverage system enhancements and product
development driven by large U.S. utilities (e.g., Southern Company, Portland General
Electric and Alliant Energy) that have selected Sensus as their AMI vendor.
Pilot Testing of Sensus FlexNet Technology
In 2006, HECO initiated a series of pilot projects to examine the capabilities of Sensus’
FlexNet AMI technology, network coverage, meter deployment processes, data capture for
billing determinants and load profile/interval data capture. As described in Section VII of the
Application, HECO has conducted three AMI pilot projects.
HECO entered into a contract for its first AMI pilot on August 1, 2006. This pilot
involved an initial investigation into the functionality of Sensus’ FlexNet technology. The first
two TGBs were installed atop the Prince Kuhio Hotel in Waikiki and the Five Regents

condominium in Salt Lake, and 500 FlexNet meters were randomly distributed throughout

metropolitan Honolulu.
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HECO entered into contract for its second AMI pilot on January 9, 2007 to investigate
the ability of Sensus’ FlexNet technology to collect data reliably for billing purposes. In this
pilot, a third TGB was added at Mauna Kapu in the Makakilo area and over 3,000 FlexNet
meters were installed in the Ocean Pointe area in Ewa Beach. The meters for this phase replaced
all existing meters within a contiguous area, comprising three HECO meter reading routes. This
allowed the evaluation of the FlexNet system in a fully populated AMI network environment.
This phase also tested a meter installation contractor’s (Honeywell Utility Services) ability to
perform the deployment.

On July 1, 2007, HECO entered into contract for its third AMI pilot. This pilot involved
the addition of two more TGBs, at Koko Head and Pu’u Papa’a, and approximately 400
residential meters. The objective of this phase was to extend the FlexNet coverage area so that it
could test the ability to support interval data collection for the Dynamic Pricing Pilot (“DPP”)
and HECO’s 2008-2009 Class Load Study (“CLS”) programs. The AMI meters for these two
programs were distributed throughout the entire Island of Oahu, which allowed HECO to more
extensively test and evaluate the range and penetration capability of the AMI system.”

Additional meters have been installed under HECO’s pilot AMI programs for various
reasons. For example, meters were added so that they could repeat (act as buddies) messages
between a TGB and an endpoint (meter). This is used to economically extend the range and
penetration of the system. Meters were also added to provide remote meter reads (over the air)

for meters that are difficult to access. Evaluation of the actual performance shows that most of

* A high level view of the pilot FlexNet system that resulted from the Companies’ ongoing pilot activities is
attached hereto as Exhibit 5.
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the meters can reliably communicate with multiple TGBs. Approximately 7,700 AMI meters
have been deployed to date.’

The installation and continued operation of HECO’s AMI pilots has expanded the
Companies’ knowledge and experience with respect to Sensus’ AMI technology. As a result of
its AMI pilot projects, HECO has gained experience with the following:

e Validation and billing of all Ocean Pointe residential meters (over 3,000 customers) using
over-the-air reads on the FlexNet network;

e Validation and billing of all Ocean Pointe C&I meters (52 customers) using over-the-air
reads;

e Gathering of customer load information, over-the-air, for the DPP evaluation (nearly 400
customers) at 15-minute intervals;

e Gathering of CLS interval data information, over-the-air (nearly 500 customers), at 15-
minute intervals; and

e Over-the-air demand resets.

The operation and performance of the pilots has been closely monitored and system
improvements have been implemented to maximize the AMI network performance. As meter
distribution density increases, the network is designed to automatically optimize itself to utilize
new meters as buddies for meters with a poor communication history. As of February 2008, less
than 2% of HECO’s installed AMI meters exhibited poor communications rates (i.e., zero
messages heard from a meter over a 24 hour period). A table showing the overall performance
statistics of the HECO pilot system and a graph illustrating the improvement of the pilot
system’s performance over time is provided on page 11.

The performance of the Companies” AMI network will continue to improve as the AMI

Project moves forward. Proper TGB distribution will enhance the network’s ability to reach

* These figures are current as of November 10, 2008. An illustration of the geographic deployment of these meters
on Oahu 1s attached hereto as Exhibit 6.
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more meters. The current AMI pilot system contains 5 TGB sites on Oahu. However, Sensus’
RF propagation study indicates a need for 9 sites with 15 TGBs on Oahu, 3 sites with 3 TGBs on
Maui and 7 sites with 7 TGBs on the Big Island. As more TGBs are added, the percentage of
meters exhibiting poor communications rates should decrease as a result of greater overlap in
coverage”.

In addition, new technologies and techniques available now or in development should
further improve FlexNet performance. For example, FlexNet Network Portals (“FNP”) will be
used at strategic locations to forward messages between the meters and the TGBs. HECO has
one FNP at its Ward Avenue facility and a second FNP at a site above the Kahe Power Plant and
the operational performance of these sites is E:n(:-omrslging.5 Sensus has also developed a FlexNet
Remote Portal (“FRP”), which allows messages to be relayed directly through an Internet
connection including cellular technology. HECO recently received training on the FRP product

and plans to field test FRPs in 2009.

* The Sensus Equipment and Services Agreement provides a guarantee of minimum performance levels.

® Moreover, the new Sensus FlexNet meter product specifications contain numerous communication improvements.
Under the new specifications, message packages will be changed from FSK7 to FSK13 (FSK denotes Frequency-
Shift Keying, a modulation technique in which two different frequencies in the carrier signal are used to represent
the binary states of 0 and 1), which will allow more historical reads to be packaged into each message
transmission. The load profile (LP) downloads will also be considerably improved since meters can be
programmed to automatically transmit their LP information without over-the-air requests (as the current meters
require). This should improve LP download performance to match the performance level of the over-the-air
reads.
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Options to Empower the Customer with Information
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High Ievel View of the Pilot FlexNet System
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AMI Pilot System on Oahu
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MDMS

MDMS Functions

Meter data management system (“MDMS?”) functions include: (1) collection system
integration; (2) validation, estimation and editing; (3) versioned data storage; (4) calculation and
aggregation; and (5) data exports and interfaces.

1. Collection System Integration

The HECO Companies currently employ three meter reading methods: (1) Manual
readings using handheld units and Itron MVRS software; (2) Remote data capture using
telephone or cellular phone connections and Itron MV90 software; and (3) Remote data capture
using Hunt Technologies” Turtle Powerline Carrier (“PLC”) system. The MDMS will support
these three existing meter reading processes as well as the new AMI systems. In general, the
MDMS will be designed to do the following:

» Manage the collection of meter readings from multiple technologies;

» Simplify the integration of future meter reading technologies; and

* Enable ad hoc, off-cycle read requests by the customer information system.

2. Validation, Estimation and Editing

Missing, redundant and incorrect data is inevitable. Data validation, estimation and
editing (“VEE”) identifies problematic data routed from meter data collection systems before it
reaches other utility systems and provides tools for reconciling that data according to best
practice rules and meter-specific parameters.

Having the flexibility to handle data anomalies such as gaps, overlaps and redundancies,
as well as tolerance issues between consumption reads and interval data, with a reliable,

auditable process is a critical MDMS feature. The MDMS will provide the Companies with the
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ability to specify validation logic via an integrated calculation engine — another key feature of an
effective MDMS. When validation fails, the MDMS can be configured to execute contingencies,
such as automatically estimating the read or passing a “no-read” to produce a failed validation
report.

Effective VEE will provide the Companies with the ability to create standard parameter-
based and user-defined algorithms, with full transparency and reporting on the development of
those algorithms. The fundamental validation and estimation functions envisioned by the
Companies include:

» Estimation of interval data based on meter readings;

» Replacement of all values with a constant;

* Multiplying or dividing values by a constant;

* Adding or subtracting a constant;

» Sliding a range of interval data ahead or back in time;

* Performing linear interpolation;

» Splitting or combining intervals; and

* Restoring previous versions.

In addition, the utilities should be able to edit values using a host of standard editing
functions such as:

» Adding or replacing values manually;

* Modifying read status;

» Displaying or editing multiple reads;

* Copying or cutting and pasting a string of values from one meter to another; and

* Copying or cutting and pasting values from a spreadsheet.
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3. Versioned Data Storage

Versioning maintains snapshots of each meter read associated with a time reference,
making it much easier to resolve billing issues, process off-cycle events such as customer move-
in/move-out, and maintain data accuracy across infrastructure changes such as meter exchanges.
Versioned data is also critical to maintaining data integrity as that data is shared across multiple
utility systems (i.e., demand response (“DR™), load research, forecasting, distribution asset
analysis, etc.). As this single source of data becomes a central resource to multiple utility
systems, the ability to reproduce a data set as it would have appeared at a particular date and time
becomes vital.

The MDMS versioning process will provide log records indicating which user or VEE
process made changes to the data. For example, if a reading changes five times, the MDMS will
create five versions of that reading, each of which also will have a reference time period,
indicating when it was the current version.

4. Calculation and Aggregation

Utilities have traditionally relied on external spreadsheets for the complex calculations
required for their large commercial and industrial energy billing. Billing determinants used for
time-of-use and critical peak pricing programs, for example, might require complex load
calculations, aggregations and unit conversions. In the past, the pool of customers that have
traditionally required these complex calculations has always been small relative to the total
number of utility customers who require flat-rate usage billing. Dynamic pricing programs, net
metering and other customer-focused programs will require that the MDMS incorporate features
to automate these functions.

The MDMS will be provided with an integrated calculation engine to enable the

Companies to dispense with hard-to-maintain spreadsheets and manual, error-prone methods for



EXHIBIT 8
PAGE 4 OF 6

producing billing determinants. A calculation engine will support all of the common
mathematical operators and functions as well as conditional and logical functions, ideally in a
simple, intuitive spreadsheet interface. Examples include:

» Common operators: +, —, X, /, square root, square, sine, cosine, etc.;

* Condition/logical functions: if, and, or, not, >, =, etc.;

* Time and date functions: max, min, avg, total, etc.; and

* Unit conversions: kWh/kVARh to kVAh, power factor/V *h to V, etc.

This broad functionality enables users to calculate nearly any complex load, loss or
aggregation for billing applications, as well as calculations for other utility processes, such as
estimation in VEE. Within the context of an MDMS, billing determinants can be calculated and
delivered automatically upon the request of the billing system with no manual intervention. A
calculation engine simplifies updating and maintaining calculations while versioning tracks
changes. Standard MDMS interfaces make new and edited calculations immediately available
for all utility applications. This puts an end to two problems. First, it replaces manual data
import and export processes with automated processes that are secure and auditable. Second, it
provides a single calculation for use by two or more utility systems. No longer does the same
load data generate slightly different values depending on which utility spreadsheet was used.

5. Data Exports and Interfaces

A fundamental goal of the AMI project is to share meter data. Turning meter data into
valuable knowledge that can be used by other utility systems depends on the MDMS’ ability to
deliver that data to employees and systems throughout the Companies with minimal I'T support
and manual intervention.

Effective MDMS solutions address the multi-vendor nature of a utility’s meters, meter

data collection technologies and business systems with an “open architecture” approach. Open
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architecture means the MDMS can export data to a wide variety of file formats (such as
Microsoft Excel and Access) and provides a library of standard interfaces that utility business
systems and third party applications can use to request and receive data from the MDMS. The
use of industry programming standards, such as XML, helps minimize reprogramming to
accommodate new applications and system integrations.

Accordingly, it makes no difference whether monthly usage data is collected by a
handheld computer from a residential electricity meter, or if it is interval commercial and
industrial data from a fixed network. All meter data becomes valuable information not only for
utility billing but for:

* Analytical reporting such as time-of-use quantities by meter, peak days, coincident and
non-coincident peaks, zero usage at active premises, usage at inactive/disconnected
premises, interval data gaps, etc.;

* Qutage event management;

* Life cycle management for assets and materials;

» Customer service interfaces to support billing inquiries;

* DR program management;

» Web-based customer care applications;

» Revenue protection programs; and

* Distribution system asset optimization programs.
MDMS Product Selection

In 2008, the Companies initiated MDMS pilot projects that allowed internal users to
utilize the core MDMS software and also allow meter data to be imported into the MDMS and

billing determinant exchanges with a CIS test environment. The pilot projects are routing data
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from the AMI meters deployed under HECO’s prior AMI pilots, through a Sensus RNI, and into
the MDMS, which generate the billing determinants and pass this data on to the CIS test
environment.

The Companies retained an AMI consultant, Enspiria Solutions, Inc. to assist with the
selection of vendors for the evaluation of MDMS products.

The Companies plan to implement the MDMS in advance of full AMI deployment to
ensure that the MDMS application is operating reliably before the Companies enter the full meter

deployment phase, where meters are being rapidly installed on a daily basis.
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AMI Svstems Integration and OMS Support’

In the AMI System, the MDMS will serve as the central integration component. On the
front-end, the MDMS interfaces with legacy meter reading systems (MVRS, MV-90, and Turtle)
and the Regional Network Interface (“RNI”). On the back-end, the ultimate goal' is for the
MDMS to interface with the Companies’ CIS, OMS, GIS and other systems. In the future, data
from the utility Load Management System (“LMS”), and requests from the OMS could be
implemented. However, in the near term, integration will be limited to the CIS.

The MDMS architecture” will be modular to facilitate a phased implementation of the

AMI system and other systems that are enabled by AMI (see Figure 1 below).

' In the instant application, the MDMS will be integrated with the CIS. The MDMS and/or RNI can provide data
that can be used for the OMS but integration with the OMS would be filed under a separate project application.
? The MDMS architecture was developed with the assistance of Enspiria Solutions, Inc., HECO’s AMI consultant.
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Figure 1 —- MDMS Architecture
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MDMS - Integration with the CIS

The existing CIS receives meter data from multiple sources. Meter data collection is shown in
the simplified diagram below (see Figure 2). For the first two systems, MVRS and Wishbone’,
data 1s obtained via handheld devices used by meter readers and field service representatives. At
the end of the day, the handheld devices are placed in cradles and data is uploaded to the CIS.
The Turtle! and MV-90° systems extract data directly from the meters over the power lines and
phone lines respectively. The data routing for these existing systems is illustrated in Figure 2,
below. For a limited number of meters, existing data can be generated in Itron HHF format and
processed by MV-90; however, the MDMS will handle meter data in the AMI System.
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Figure 2 — Current Meter Reading Processes — Data Routing

* Wishbone is HECO’s current work order management system.
* Turtle is a low-speed Powerline Carrier (PLC) product from Hunt Technologies, Inc.
> MV-90 is a software product from Itron, Inc.
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HECO plans to implement the MDMS in the following three phases:

Phase I — Basic CIS and RNI Integration will provide full billing capability for existing
rates and for additional TOU rates as required. In this phase, data from all the
AMI meters will be routed from the RNI into the MDMS.

Phase IT — Additional Integration Tasks to centralize more user functions within the
MDMS and minimize actions that must be performed by users and system
administrators manually or from within the RNL

Phase III — Additional customization of the MDMS will be performed to redirect all
existing Company metering systems (MVRS, MV90, and Turtle PLC) into the
MDMS.

By dividing the MDMS implementation in this fashion, the benefits of the AMI project

can be realized faster. The CIS will remain the system of record (“SOR”) for billing-related data
and customer information.® The MDMS will serve as the SOR for other data, as shown on pages

9to 11.

Future MDMS Integration with Outage Management System (OMS)

After the OMS project went online on July 28, 2007, some AMI system functionalities
that could support OMS were explored in 2008 using data captured by the Companies’ limited
population of AMI meters and Google Earth™ software.”

Figure 3 depicts a possible AMI and OMS configuration. In the outage management
function, AMI would supplement the need for customer calls by sending out “last gasp”
messages® to the OMS or MDMS. Without AML, the utility relies on customers to manually
report outages via phone calls to the Companies’ Customer Service Representative (“CSR”) or

via the Companies’ Integrated Voice Response (“IVR”) system.

% The definition of “SOR” is provided on pages 9 to 11. This document will be further refined during the MDMS

development phase.

7 See Figure 5 following.

¥ “Last Gasp” refers to the internal backup power of the AMI meter that allows the meter to send 3-5 messages
when the meter experiences a power failure.
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——p 4 >
- Middleware
Customer Outage
Information I Management
System System
AMI| System(s) MDM

Figure 3 — MDMS to OMS Integration

A throttling mechanism between the AMI/MDMS servers and the Middleware system is
also needed to manage outage reporting in certain situations. In the upper portion of Figure 4,
the quantity of outage event notifications is limited by two factors: (1) the number of phone
lines into the IVR; and (2) CSR resource capacity. Because such limitations do not exist with an
automated AMI/MDMS link to the Middleware system, potential flooding of the Middleware
with outage messages may occur, and this would negatively impact the OMS and CIS
performance. For example, given an island wide blackout scenario, every AMI meter would
attempt9 to transmit a “last gasp” alert to the AMI/MDMS, unless steps are taken to throttle the
alerts. One approach that is being studied is the use of so-called “canary meters” or fault circuit
indicators (“FCIs”) that are configured to provide outage notifications while other meters would

be configured to suppress outage messages.

? It is estimated that approximately 20-30% of the “last gasp” messages will arrive at the FlexNet RNI; however,
this 1s a large number of messages given the population of AMI meters that will be installed.
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Oracle Utilities Network Management System is currently working to revamp its AMI
interface package. This may provide a straightforward and economic route to MDMS-OMS
integration in the future. HECO will investigate this further as this package becomes available.

HECO desires seamless interoperability between its large-scale systems. For example,
when a customer service representative (“CSR”) uses the new customer information system
(“CIS™) to check whether a customer has experienced a power failure, the information would be
transparently provided by the MDMS and/or OMS. The OMS system could take advantage of
AMI system alarms (power failure and restoration events) captured and stored in the MDMS and
integrated with the utility’s Geographical Information System (“GIS™).

This concept is illustrated for Oahu, and more specifically, the Maile area in Figure 5
below, which shows remaining outages as red dots and restored areas with green dots. In the
event of large scale outages, alarms can be efficiently filtered by the MDMS prior to routing to

the OMS to manage information overload in the Companies’ dispatch center.

Figure 4 — Outage Management Example
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Systems Integration

Based on experiences gained on recent enterprise IT projects and the Companies’ IT Governance
requirements, HECO plans to contract with an AMI Systems Integrator (“SI”’). The Companies
will retain a management consultant who will work with the Companies to develop a Request
For Proposal (“RFP”) package, review bids, interview prospective SIs, and assist with proposal
evaluations. The selected SI will be responsible for the delivery of a fully functional MDMS
system, including all necessary integrations. In this role as a prime contractor, the cost of the SI
will be higher and the Companies’ have added a risk premium to the MDMS base cost that was

developed in conjunction with the Companies’ AMI consultant™.

Figure 1 delineates the roles and responsibilities of HECO, the Systems Integrator, AMI vendor,
MDMS vendor, and existing HECO software systems (CIS), as well as the points of demarcation

for each party.

'Y Enspiria Solutions, Inc.
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Responsible Party

AMI System Vendor
(Sensus)

MDMS Vendor
(Optionally ncludedinS1 Contract)

Systems Integrator

HECO

Systems Integrator

HECO (productvendors of
existing systems)
(Optionally hcudedinSI Contract)

*OMS integration is not included in the AMI Project but will be looked at in the future.

Figure 1 — Systems Integration
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Exhibit 10 contains confidential information and will be provided

after a Protective Order is issued in this proceeding.
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FlexNet AMI Network Details

The AMI communications network to be provided by Sensus 1s known as FlexNet.
FlexNet is a robust communications system designed to maximize service area coverage while
minimizing infrastructure hardware requirements. As illustrated in figure 1 below, in addition to
AMI meters, an AMI network is divided into two elements: (1) the Tower Gateway Basestations

(“TGB”), and (2) the Regional Network Interface (“RNI").

Sensus’s Monitoring Network
2 SENSUS Requires Only 2 Elements

1 conddential,
FlexNet

Three Linus Computars

Dual Redundant 180 GA
DOrives

60 Minute UPS

Data Base Recovery from NG

Data Formatting

Aarm Reporting

Sorted Exception Log

Commands
Demand Reads
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Load Shed B Restoie
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K Downconvarer
" High Spesd Digital AID
[ DSP RF Demodulators
| Linux Computar Tower Basestation
TGB Power Fail
Battery Back-up Test
FCH High Temperature
TGE Phone Fall
TGB Loss of RF Com

Uninterruptible Suppl
® Hnu'i’umnknp'lw ”

Self Diagnastic Report

End-Peints
SMR vs Throughput

SNR Time Plots

Map Positions
Administration

End-peint Discovery

Tower Gateway Baseslation Regional Network Interface
(TGB ) { RMI)

Figure 1: AMI Network Elements

FlexNet employs a licensed frequency band (centered at 900 MHz) and has several
modes of communication, depending on the information being transmitted and the capability of
the end device. Figures 2-5, below, were provided to the Companies by Sensus and illustrate

FlexNet’s modes of communication.
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conddaniial

The FlexNet System has 3 Modes of Communications

1) Scheduled ALOHA hourly/ daily meter read messages and bulk status information
Generally required on a daily basis (Normal Mode 111 ms, Boost Mode 1024 ms)
20 Tower Receivers can read 1.4 million hourly meters (see "ALOHA Calculator” for capacity)
2) Real time, report-by-exception, status and alarm information
Generally required in seconds or minutes (Priority Channel 77.6 ms)
a) Power available (240 VAC or battery)
Alarms reported immediately
Reported redundantly (programmable 1 to 32 times or until Acknowledgad by tower)
b) Power nol available (limited to capacilive supply)
3 - 6 redundant transmissions occur in dilated time intervals
30 sec Avg initial message report (See "Power Outage & Restoral Reporting Reliability")
Faster reporting intervals can be selected, application dependent
3) Poll-Respond message traffic
Generally required in real time (Poll 158 ms/ Respond 111 ms, 50 byles)
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Figure 2
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RF Channel Allocation
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Within the FlexNet network, incoming messages (meter to the TGB) are communicated

to the TGB tower sites via one of the following modes:

¢ Normal Communication Mode: Direct communication from the end device (meter) to
the TGB;

e Message Pass (mpass) Communication Mode: Indirect communication through a
“buddy” device such as another AMI meter or a FlexNet Network Portal (“FNP”)
repeater device; and

e High priority (Boost) Communication Mode: High Priority communication directly
from the end device to the TGB.

Outgoing Messages (TGB to the meter) are communicated via the mpass communication
mode. The RNI continuously monitors and records operational statistics and metrics for each
communication node and uses that information to tune its communication mode and frequency
for the optimal level of performance.

The placement of TGBs in the FlexNet network design ensures overlapping coverage in

order to achieve signal redundancy. This coverage is shown in Figure 6 below.

:%‘?‘f]:g%g% Spacial Redundancy Improves Reliability

1 !'4_ Net & Tower Receiver Mk Remote End-point
Coverage area is designed to minimize Tower coverage provides 50%
overlap with adjacent cells overlap with adjacent cells

Creates significant signal redundancy

Cellular Networks ~lexNet

No Redundant Tower Goverage Provides Redundant Overlapping Coverage

Figure 6
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The use of tall tower sites (typically 200” to 600°) and the unique FlexNet
communications technology minimizes the cost of the network infrastructure due to a relatively
small number of TGB sites. Figures 7 and 8 below provide details regarding the range and
coverage of Sensus’ FlexNet communications technology.

FlexNet —

GREATER RANGE

Higher Power Qutput End-point 250 mW vs. 1W 6 dB
Greater Sensitivity (BW and Modulation) 3-13dB
Sensus Not Self-Noise Limited 2-10db
MACROQ DIVERSITY 1015 dB

CELLULAR CAN'T REPEAT A VOICE MESSAGE 5 TIMES OVER 20 HOURS

EQOST MODE CAN BE USED ON UP TO 40% OF WEAK END-POINTS 10 dB

MESSAGE PASS MODE, 2-WAY END-POINTS HAVE TRANSPARENT, 136 dB
SELF-CONFIGURING REPEAT MODE

Note: 9-12 dB Doubles Range at 900 MHz

Figure 7

:g@bggys Four Components of Range
METERING SYSTEMS

-y e
IlexNet

conddential,

SENSUS CONVENTIONAL AMR

1) Antenna Height 200" to 600" 4" to 20°

2) Transmit Power 2 Watts 1mW to 500 mW

3) Sensitivity -130 dBm -100 dBm to -110 dBm
4) In-Band Noise 1-3 dB typ 10 dB to 40 dB

EVERY 10 dB DOUBLES RANGE FROM 200° TOWER

Figure 8
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The typical range for a single TGB is 15 miles, and the network design is based on
achieving overlap coverage ratio of approximately 1.5. In other words, the meters generally
have access to more than one TGB site. Sensus’ network design calls for 25 TGBs. Oahu, Maui,
and the Big Island would have 15, 3, and 7 TGB sites respectively. TGB coverage maps for
Oahu, Maui, and the Big Island were developed in 2008 based on Sensus RF Propagation studies

and AiR" network traffic modeling. These maps are provided as figures Figures 9-11 below.

Figure 9: Oahu TGB Locations (9 sites, 15 TGBs)

AiR denotes Sensus’ Aloha i1Abort RF model. Aloha is a network model developed at the University of
Hawaii that describes the probability that a message from one network node will collide with another
when it transmits if the transmission times are randomly distributed. There are two types of Aloha
networks, slotted and non-slotted. The basic difference is that slotted networks will always receive at
least one of the two messages if there is a collision. With non-slotted networks, both are lost. The
FlexNet system performs as well or better than a slotted Aloha network because of the iAbort algorithm
in the TGB. iAbort means Intelligent Abort, which essentially means that if the system is receiving a
weak signal and a second, a stronger signal comes in; the system automatically “aborts” reception of the
weaker message and demodulates the stronger one. The goal is that another TGB is also listening to the
weaker signal, which, since it is closer, identifies it as a strong signal and demodulates it. The result is
that the RNI gets both messages even though the two messages transmitted at the same time.
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Figure 11: Big Isla.n TGB Locations (7 sites, 7 TGBs)
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Typical characteristics and benefits of the FlexNet system include:
« Communication over a licensed frequency
« Non-susceptibility to legal interference
« High power
» Typical antenna heights of 200’ to 400’
* Long range (up to 15 miles)
* Excellent building penetration
« Tower-based 2-way systems
« Upgradeability to remote firmware
« Direct connection from device to tower
» Use of commercially available single-chip transceiver (> 1 million fielded)
* Protocol field proven over 8 years
» 2 Watt transmit power

* 130 dBm Sensitivity

Buddv Communications or “mpass” Mode (FNPs and FRPs)

If a meter cannot communicate directly with a TGB, the message can be relayed by a
“Buddy Meter” to the TGB via the mpass channel. If a Buddy Meter site is not available, a
FlexNet Network Portal (“FNP”) can be installed to relay the message directly to the TGB or a
FlexNet Remote Portal (“FRP”) can be used to relay the message directly to the RNI through an

Internet backhaul. A FNP is depicted in Figure 12 and the FRP is shown in Figure 13 below.
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Figure 12: FNP
The FNP is a transceiver unit that provides simple “store and forward” messaging from
Sensus AMI meters. FINPs can be strategically placed after the complete deployment of the
TGBs and network coverage is evaluated. The FNP provides an economical solution” within an
existing network. Messages are collected at the FNP and transmitted to one or more TGBs over

the primary licensed frequency to assure that satisfactory coverage is provided within a

designated service territory.

A single FNP can typically support up to 400 AMI meters within a serviceable range of
an installed network. RF transmissions on the primary licensed frequency allow the FNP to
receive and transmit messages from AMI meters to one or more TGBs. By incorporating RF
transmission as the backhaul communications method, the FNP provides the Companies with

greater installation flexibility. Ubiquitous locations such as light poles, buildings or existing

* FNPs are much cheaper and more convenient to install than TGBs. FNPs can be mounted on the
companies’ utility poles, communication sites, or other appropriate facilities.
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utility structures with access to AC power (110-240 VAC) provide excellent candidate locations
for FNP installations. Flexible antenna options can also be utilized to maximize performance
and the FNP incorporates a battery back up power source to ride through limited duration power

outages, which increases FlexNet system reliability.

FRP

SEeNSUS "R«

Figure 13

* The FRP provides TGB functionality with the RF characteristics of the FNP. Cellular or
Ethernet (fiber, cable, DSL) can be used for backhaul from the FRP. The FRP can
accommodate approximately 2,000 endpoints, includes 2-4 hour battery backup, and
provides 3-5 square mile RF coverage. As with the FNP, ubiquitous locations such as
light poles, buildings or existing utility structures with access to AC power (110-240
VAC) provide excellent candidate locations for FRP installations. Locations with a
wired Ethernet point are useful; however, the FRP is designed to operate with integral

cellular transceivers.
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The RNI is the network backbone of the AMI system. It receives and stores all meter

data transmitted to the TGB(s), monitors the system health and communications statistics of the

TGB(s), and maintain a 60-day log of meter data. The RNI provides network capacity for all of

the TGBs in the Companies’ local RF networks.

The RNI consists of multiple servers, which provide the following functionality:

Database Server

Statistics Server
[ ]

Web Server

Utility meter read data
Information to manage the AMI network
Web reporting data

Network communication statistics from AMI meters and TGBs
Meter and TGB graphs

Website/User Interface

Site LDAP’ (Java Open Single Sign On)

System monitoring scripts (Perl?)

Auto-generated emails for operations

File transfers (Total Meters, Demand Resets, XML’ Meter reads)

Network Controller (NC) Server

Map Server

NC programs
Java engine bundle
Postgres® tools data

ka-Map7 geospatial data

LDAP, Lightweight Directory Access Protocol, is an Internet protocol that email and other programs

use fo look up information from a server.

Perl is a dynamic programming language created by Larry Wall and first released in 1987.
XML or Extensible Markup Language is a general-purpose specification for creating custom markup

languages. Its primary purpose is to facilitate the sharing of structured data across different information
systems, particularly via the Internet, and it is used both to encode documents and to serialize data.

Postgres (or PostgreSQL) is an open-source, object-relational database management system.
ka-Map is an open source project that is aimed at providing a Javascript API for developing highly

interactive web-mapping interfaces using features available in modern web browsers.



The logical architecture of the RNI is shown in Figure 14 below:

Network Controller
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JDBC
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Figure 14: RNI Logical Architecture
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HANSs and In-Premise Displays

The role of a Home Area Network (“HAN™) in an AMI system is illustrated by the diagram
below. Additional details regarding HANs are provided in Exhibit 13 (Sensus Demand
Response and Smart Grid White Paper):

Advanced Metering Infrastructure

Home Area Network (MAN) links Utility & Meter
to Customer through 2-way open slandards
based wireless communications (ZigBee)

Home
Area
- - Network = I'nHome
Local Area Network (LAN) links meters Displays
together in a 2-way wiraless mesh S

network for refiabiiity through an aggregator
(one meter may acl as tha aggregator) AF & Load
& Swilches

\'-.

— -
—e— -
Wide Area Network . Thermostat
Ly
Wide Area Network (WAN) links utility . - %-,
backoffice systems through 2-way . t,’d
public or private network lo the Waler
meter aggregators in the field Maters

See Brad Smith, ZigBee Generates Power, Wireless Week, July 15, 2007.

The following example of an in-premise display’s role in a HAN was provided by Ampy
Metering (Bayard Investment Group):

CPP Response

= 1.0

|3

Damand (K]

Sl o i | i
Time |REST|
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The following examples were provided by Widefield Technologies and illustrate how HANs can
be employed to provide electricity consumption information and other information to an in-
premise display:

4
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Introduction

As a natural progression of Sensus’ FlexNet Advanced Metering Infrastructure (AMI)
system solution, Sensus is actively architecting end-to-end demand response and Smart Grid
solutions that operate over the FlexNet two-way licensed band RF solution and integrate with
demand response and peak pricing applications. This whitepaper describes the applications,
Sensus’ architecture and key functional requirements to implement those solutions.

L~ ELECTRIC
B cosmt |
Meters WATER GAS RNI

Demand Response

Utility Systems

Background

Nationwide, an increasing number of regulatory policy directives are playing a key role
in encouraging utilities to deploy AMI systems that provide customers with more detailed energy
consumption information and demand-reduction capabilities.

Many JOU' customers have existing air-conditioning load management (ACLM) and
load shed programs operating on legacy networks; predominantly one-way paging systems from

vendors such as Comverge, Cannon, and CSE. Commensurate with their adoption of the Sensus

! Investor owned utilities.
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FlexNet two-way AMI solution, the utilities need a clear path to transition from one-way systems
to the newly adopted two-way solutions.

Multiple, emerging and competing technology standards for home area networks (HANS)
like Z-Wave, LonWorks, HomePlug, ZigBee, 6LoWPAN and others have added both promise
and confusion to the arena. Utilities are searching for flexibility to achieve AMI cost savings
from two-way fixed-base metering today, while maintaining flexible options to implement
emerging standards in the future.

Given the uncertainty surrounding the future standards, utilities and consultants are
banding together in various forms to adopt common architecture approaches that provide safety

in numbers for the utilities and a crisp roadmap for the vendors.

Target Demand Response Applications
Based on market feedback from major IOUs across the United States and Canada, the

Sensus FlexNet demand response applications will initially cover two main categories of use. 1)
Applications which involve customer interaction and approval and 2) Applications mandated by
the utility.

Customer Interaction

A major benefit of the Sensus FlexNet AMI solution is that it provides the underlying
two-way communications solution to deliver a higher level of customer awareness regarding
electricity pricing, consumption, time-of-use, rate tiers and voluntary load reduction program
events. With increased electricity demand on the grid which may result in generation shortfalls,
the need for utilities to reduce energy demand in support of grid stability is paramount. FlexNet
will help facilitate load reduction at the customer’s site by communicating instantaneous kWh

pricing and voluntary load reduction program events to the customer and to various enabling
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devices connected to FlexNet either directly or through a Home Area Network (HAN)
Voluntary load reduction events may be scheduled with a large amount of advanced notice (24
hrs) or near real-time. For the utility to receive the desired customer response, FlexNet demand
response and Smart Grid solutions will provide customers with timely pricing, event and usage
information.

End customer responses delivered via the two-way FlexNet network will be used to
determine 1) how and/or if consumers have responded to a pricing event, 2) if the utility needs to
launch other demand response events to achieve the needed demand reduction and 3) assist the
utility in determining how to structure future voluntary load reduction programs.

FlexNet demand response solutions provide the utility with a variety of flexible
mechanisms to distribute price signals and voluntary load reduction events to customers,
including the ability to display current pricing and voluntary load reduction event information
within the customer’s home/business. FlexNet can reliably initiate automatic load reduction at
the customer’s site by communicating event and pricing information to customer equipment and
the customer’s equipment will respond to the utility’s or the customer’s predefined setting.
Should the utility desire customer intervention, the consumer will be able to opt-out of utility
load reduction requests with a device within their home/business.

Utility Mandated

Mandatory load and energy management applications are dispatched by the utility for
reliability purposes. These events are mandatory due to the potential of the demand for power
exceeding supply as a result of unexpected power plants going offline or congestion in
transmission and/or distribution lines. The customer may be (1) enrolled in or (2) as condition of

service be defaulted on a mandatory demand response program used for grid management. For
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voluntary enrollment in a utility’s program, the customer 1s generally compensated with a credit
on their monthly bill.

Typical devices controlled in mandated applications may include programmable
thermostats, air conditioners, water heaters, pool pumps, etc. Programmable communicating
thermostats (PCTs) can act as both a load shedding and passive/informational device through its
built-in display.

Mandatory load and energy management events may not provide customers the option to
override the load shed request. The utility may rely on a firm load shed to avert rotating outages.
Giving customers the option to override a mandatory load shed request increases the possibility
of a complete power outage. For public safety purposes, the utility must also be able to
immediately remove a customer off the program due to a medical emergency and restore

operation, for example, to an air-conditioning system as soon as possible.

FlexNet Functional Capability System Components

Future Sensus FlexNet demand response and Smart Grid product offerings consist of
several components that work in combination to deliver an end-to-end solution that provides the
utility with flexible, future-proof options over the 15- to 20 year time horizon of the FlexNet
AMI platform. Those components include the following:

O Utility Operator Applications

O Two-way Communications

0 256 AES® Security

L5 commonly employed communications encryption method is the “Data Encryption Standard” (DES). DES
works by encrypting data with a 56-bit long key. Triple DES (3DES) is an enhancement to DES that effectively
runs 112-bit long keys. DES and 3DES are both widely used in commercial and non-defense government
communications today. To provide a higher degree of security than both DES and 3DES, a new standard called
Advanced Encryption Standard (AES) has been developed. The new AES standard with 128-bit keys has been
approved by the U.S. Government to protect sensitive, unclassified data and will replace the use of 3DES.
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O Best of Breed Performance and Reliability Characteristics

O Endpoint Devices

Utility Operator Applications provide the user interface for the underlying technical
solution. The demand response and Smart Grid applications will integrate with the functionality
of the Sensus head end system (RNI). Sensus is currently pursuing multiple “make/buy/partner”
decisions with regard to a demand response and Smart Grid application suite. In all cases, the
application will have one or more of the following characteristics: Control, Measurement &

Monitor, and Consumer Interface.

Control applications respond to control signals. The simplest control application is direct
control, which turns loads on or off. Control applications can also cycle, which means
they turn the load on and off at configurable time intervals. Additionally, more
sophisticated control applications would limit the load of an appliance based on
configurable thresholds.

Measurement and Monitor applications provide internal data and status. Applications can

be as simple as a thermostat that measures and monitors the environmental state such as
temperature and provide “on/off” control of appliances or equipment. More complex
monitoring can also be provided such as 1) distributed generation functionality where
local energy input and output is measured and monitored or 2) sub-metering functionality
where FlexNet measures and monitors device-specific consumption or production. A
Plug-in Hybrid Electric Vehicle (“PHEV™), for example, can have sub-metering

functionality as well as distributed generation.
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Sensus anticipates that utilities and consumers will gradually implement distributed
generation systems (small-scale power generation technologies) to provide an alternative to or an
enhancement of the traditional electric power system. As more homes and business become
“green”, it 1s anticipated that the utility will need to support distributed generation sources such
as solar panels, small wind turbines, or PHEVs that may discharge back into the network. Sensus
FlexNet is limited to electric meter application. In fact, information can be shared with gas and
water meters and propagated through the AMI network and transferred to the appropriate entity.
As an example, FlexNet already supports the ability for an electric utility to gather water meter

information and pass that information to the water utility.

Consumer Interface — Depending on the regulatory environment and the marketing

strategy of the utility, some applications may require a consumer interface to provide

local user input or receipt of information. These applications are based on the data type.

O User Input - Provides consumers with a means to input data (using a
keypad or button)

O User Receipt - Provides an application with a means to send data to the
consumer (such as through a graphical or text display or a text message)

One of the main arguments for energy conservation is a better informed consumer. With
more timely and detailed information at the hands of the consumer, they will be able to make
better choices about energy usage and conservation. With direct data access, the consumer does
not need to wait until the end of the month to see how changes in their usage have affected their
bills, and with energy usage profiled in smaller increments, the consumer can see the impact of
changing their own energy usage patterns.

Two way communications is provided by the FlexNet system from the RNI at the utility

to the endpoint at the consumer or in the Smart Grid. Some applications on the network (water
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meters, selected Smart Grid devices) may be battery operated and support only one-way
communications. For consumer and industrial demand response applications, Sensus will
initially support several two-way HAN architectures, FlexNet and ZigBee.

Using the FlexNet HAN, broadcast commands may be sent through the electric meter at
the customer premise or directly to the FlexNet device. In the ZigBee implementation, all

communications must pass through the meter as the gateway/coordinator.

Demand Response For FlexNet and Zigbee
S SENSUS
HMETERING SYSTEMS L

/ £

FlexNet
FlexNet Gateway Meter Gateway Option FlexNet

Direct Communication

| 7 Option

‘Sensus -

Regimal OPEN INTERFACE
In ; :- e N Common Command protocol EEVETELTNENIESTETEY]

To implement this capability, Sensus plans to provide a factory-build option for the
iConA meters to include or exclude a ZigBee RF communications board, providing ZigBee

coordinator functionality for the local HAN.
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L. SENSUS ZigBee HAN |EEE 802.15-4 Option Card
— METERING SYSTEMS =

— — __consoensia,
jﬁ‘ ﬁ'!liﬂ:‘i‘&Net 3-DView of iCon A

ZigBee Controller

Data Relayed to RNI on FCC Protected WAN Network

In the FlexNet-only solution, it is assumed that the demand response or Smart Grid
device is provided by utility. In the FlexNet to ZigBee solution, it is assumed that the HAN
device at the customer premise may be supplied by either the utility or the consumer. In both
cases, FlexNet supports a range of customer premise HAN communications for discovery,

commissioning and control.

Discovery of a node is simply the identification of a new node within the HAN involving:

U Announcement — Active and passive device notification methods
U Response - Includes both endpoints

O Initial Identification - Device-type and address identification

Commissioning is the network process of adding or removing a node on the HAN with

the expectation that the system is self-organizing. This process is decoupled from utility

registration. Commissioning involves the following:
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O Identification - Uniquely identifying the device
O Authentication - Validation of the device (network key)
O Configuration - Establishing device parameters (binding)

Control of a node is involves:
O Organization - Communication paths
O Optimization - Path selection

O Prioritization - Communication based on importance
To support the anticipated market growth, FlexNet’s demand response and Smart Grid
system supports various types of communication. These communication types include regular
data transmission of information and health status to the RNI, consumer specific signaling and
control signaling, broadcast of load curtailment commands, and receipt of acknowledgements

from the endpoints.

256 AES Security is the latest government standard for encryption and protection of data
networks and the chosen security method of the FlexNet System. Consumer specific information
signaling implies that additional privacy measures and methods are warranted. Control signaling
for load control and direct utility communications is a special use of the system and as such,
requires robust handling methods. This capability and expectation is based on utility

accountability for safe and secure delivery of the control data.
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:‘SGNSUS 256 AES End-to-End Security
METERIMNG SYSTEMS _ !

METER ENDPOINT
Security Tags and Seals, Locked Sockets, Secure Physical Mounting

Solid State Tamper and Power Outage Alerts

Register Data Values Are Encoded in a Message Inside the On-air Protocol
Wrapped in Viterbi Convolutional Encoded Algorithm and 256 AES Encrypted
Packet Sequence Numbers Expose Data Attack
Specialty 7FSK/13FSK Modulation

CRC-32 Check Sum in Every Packet

TGB TOWER RECEIVER

Secured Tower Site Locations

Hardened, Locked Cabinets

Door Sensors with Network Alarms

Data Remains 256AES Encrypted

Backhaul TCP/IP Network Over SSL Tunnels

RNI HEAD END DATA COLLECTOR
Secured Data Center Facility

Meter Data is Terminated and Received Via Secure 256AES Encrypted Tunnel
CRC Check Sum Verified Every Packet

Customer Data and Network Telemetry Are Separated

The main security concerns for demand response and Smart Grid are centered on Access

Control and Confidentiality, Registration and Authentication.

Access Control and Confidentiality address levels of data protection based on data type.

All data will have some level of access control but there are various protection methods
associated with both data-at-rest and data-in-transit based on data type. The two primary
categories are.

U Private Controls - protection methods for confidential or sensitive data (consumer
data)

U Utility Controls - protection methods for utility accountable data

Registration and Authentication is crucial since it verifies and validates user participation.

Once a node is registered, it is trusted in the network. Therefore registration and

authentication involves the following:
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U Initialization — establishes the application/device as a validated node

(

Validation — validates the application’s data

U Correlation — correlating a consumer account with a device, application or
program

O Authorization — rights granted to the applications

U Revocation — removing an established node, correlation or authorization

Best of Breed Performance and Reliability is a hallmark of the FlexNet system based
on primary use licensed band RF communications and massively redundant network design. The
successful performance of the FlexNet demand response and Smart Grid applications now and in
the future is based on the underlying assumption of reliable RF performance not possible with

competing, unlicensed band systems.

L& SeNSUS Massively Redundant Communications Paths
—* HMETERING SYSTEMS !
—_—confidentinl
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The Sensus FlexNet demand response and Smart Grid reliability is based on four major

deliverables.

Availability - The devices and applications are consistently reachable due to superior RF
power and range and redundant data paths.

Reliability - The network components are designed and manufactured to be durable and
resilient and the network design incorporates TGB network overlap, redundant RNI
servers, and buddy mode network repeating.

Maintainability - The FlexNet demand response and Smart Grid applications are designed
to be easily diagnosed and managed with comprehensive on-line diagnostics.

Scalability - The system supports a predictable growth in applications and devices
through advanced modeling using the Sensus AiR model and extensive RNI scalability.
The system also supports unanticipated growth through increasing bandwidth
development (13 FSK?), the ability to build future capacity into the original deployment,
and the flexibility to deploy additional network infrastructure.

Sensus’ unique ability to simultaneously broadcast demand response messages to
millions of endpoints in only seconds provides FlexNet users with a powerful tool in achieving

their demand response goals and side-stepping the costs associated with large spinning reserves.

* Frequency Shift Keying
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& Fast Demand Response Action & Positive Feedback
A NI May Reduce Spinning Backup Generation

FlexNet _ S

Example for 1,000,000 loads commanded system wide (Assumes 85 TGBs).

STEP 1 TIME REQUIRED
- RNI sends broadcast message to TGB’s
- Load shed command clears NC in RNI, Internet Latency & TGB buffer 2.5 Seconds
STEP 2
- Each TGB transmits that message on its time slot 1 Second
3.5 Seconds

- 6 repeats (7x redundancy) 6 Seconds

TOTAL 9.5 Seconds
STEP 3

- Acknowledge messages from Meters/ Endpoints:
Meter sets command acknowledge bit in standard message

Sent at normal transmit interval (4 hr typ) 4 Hours

- Alternative: Fast Acknowledge from 100K endpoints

ALOHA hold-off with Group Addressing 5.9 Minutes
100,000 Endpoints/ 150 ms slotting/ 85 TGBs W/ 50% Ovhd

Endpoint devices will fall into two main categories: (1) Utility-supplied FlexNet
endpoints developed by Sensus and Sensus partners, and (2) Consumer-supplied ZigBee

endpoints supplied by a range of emerging third party companies. Example endpoints are shown

in the following table:
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Hardware Description Function
Responsible for measuring electric load at the
customer premise and providing gateway,
bridging, and general AMI connectivity Energy measurement
between the FlexNet AMI network and and two-way
residential and commercial demand response communications and
iConA Meter devices. Coordination
Programmable Communicating Thermostat
PCT (PCT) HVAC Control
In Home Display, especially of consumer
HAN status and electric usage and cost (may Energy Information
Display be bundled with PCT) Display

Load Control Device

Limits connected electric load based on user or
utility configuration.

Resource Control

Smart Appliance

A self-aware appliance that communicates and
reacts to utility and other control signals based
on user configuration

Energy Awareness

Demand Response Endpoints - Sensus is working with a number of third parties to either

license the FlexNet technology or market plug-in FlexNet modules and embed the FlexNet radio

solution into those endpoints. These include Comverge, Rite-Temp, and HAI for thermostats

and Comverge for Load Control devices. To encourage additional partners and utility choices,

Sensus 1s developing a standard plug-in board for easy adoption and configuration by third party

endpoint providers.
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:ﬁ%ﬁ%ﬁ% Announcing: FlexPort open Link to FlexNet

confidential

= Allows Quick Connection to the
FlexNet Network

* Requires Proper Security Credentials

= PC, PDA, PCT Software Drivers
= & Open Interface Available

+ Fits within PCT, Load Controller,
Text Display, Field Tool

« Tower to Endpoint Communications
+ 250 mW Output Power
+ Meter to Endpoint, via Buddy Mode

Easy to Integrate Existing
HAN Device Protocols

PCB module provides miniature, low-cost, FCC protected portal into the FlexNet system
Applications include Smart Thermostat, DR, Smart Grid, Security, Text and OEM
Enables field and meter shop interrogation, test and set-up of meter functions

A FlexPort can hear a tower or a meter in Buddy Mode
(available in 250 mW - and 2 Watt RF power version for direct reply to tower)

Most partner/providers anticipate sister product offerings in both FlexNet and ZigBee

endpoints

to provide choice to future flexibility to utilities. Endpoint offerings are becoming

more sophisticated to meet market requirements for color and easy to read user interfaces. Next

generation thermostats from multiple vendors will support FlexNet or ZigBee RF connections in

the home.
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! Zigbee and FlexNet Solutions
+-FlexINet

FlexNet Zigbee
Up to 15 miles Up to 300 feet

»Cannon
»Comverge

»Golden Power

LS SEeNSUS

o’ METERING STSTEMS

Some regulators and market participants are requesting standalone in-home displays to
display frequently transmitted updates regarding usage and critical peak pricing information.

Sensus will interoperate with both FlexNet and ZigBee versions of in-home displays.

Smart Grid Endpoints — Sensus is working with utility providers to embed the FlexNet

radio into a wide range of Smart Grid devices Capacitor Banks, and Switch Reclosers. Sensus is
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also developing a more universal device which can be used to interface with any Smart Grid
device with an RS-232, RS-485, or 4-20mAmp interface.

The universal interface is intended to drive additional value and savings in Smart Grid
applications at the utility, by providing monitoring and simple control of stranded assets not

currently attached to existing SCADA" applications.

SEeNSuUSs Announcing: Smart Grid Universal SmartPoint

—e’ METERING SYSTEMS

Protected Spectrum
256 AES Encrypted Load Profi hn?,IEnglneermg
Phase Balancing

Select-Check-Operate T Transformer Optimization

Energy Forecasting

IP Addressable using RNI gateway

proxy m ¥ Outage and GIS
Workforce Management

Supports Buddy Mode allowing '

Asset Management
SCADA Applications

FlexNet meters and FNPs to assist

Supports Group Addressing

Ruggedized NEMA packaging including:

2 Watt Transmit FlexPort

External antenna

RS-232 /485, RJ45

Universal IPv4 Addressable endpoint
IPvé Supported at RNI Gateway

May optionally be programmed to operate point-to-point on the reserved channel (local, low data rate, distribution automation)

For additional information on Sensus Demand Response and Smart Grid development,

please contact your Sensus regional account representative or:

Britton Sanderford

Chief Technology Officer
Covington, LA
britton.sanderford@sensus.com

* Supervisory Control and Data Acquisition.


http://sensus.com
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Change Management

L. INTRODUCTION

Implementation of AMI and the technologies enabled by AMI (e.g., DR and Smart Grid)
will result in numerous changes in the Companies’ business and operations paradigms, business
organization and processes, customer strategies, resource planning, energy management policies,
engineering practices, service reliability, safety management and regulatory compliance.
Consequently, effective management of these organizational changes (i.e., “change
management”) will play a key role in the Companies” successful AMI implementation. To that
end, the Companies plan to initiate a comprehensive Change Management Plan focusing on:

e Assessment of “to-be” process changes and their impacts on the Companies’
organizations;

e Development of an overall change management plan;

e Assessment of AMI’s impacts on human resources and establishment of a
training/redeployment plan to ease the transition for affected employees; and

e Identification of key internal and external stakeholders, formulation of a

communication plan and maintenance of communications with the stakeholders in the
AMI Project from planning/engineering to post-deployment.

II. PROCESS CHANGES AND ORGANIZATIONS IMPACTED

AMI implementation is expected to cause major job and process changes at the HECO
Companies. Anticipated changes are outlined below by affected organization.

A. Customer Service

Call Center: Customer calls are expected to become more complex, involving, for example,
AMI meter exchanges, potential rate options and energy efficiency programs, energy usage
information, DR device operations, etc.

Billing Inquiries: Customer service representatives will be able to resolve many billing inquiries
using on-demand and historical daily/hourly meter reads during the first customer call.
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Flexible Move-In/Move-out Service Order Dates: Such flexible dates can potentially be
supported including weekends and holidays and by using remote or “virtual” connect and
disconnects where available.

Remote Disconnect/Reconnect for Revenue Management: Remote disconnect/reconnect will
reduce and may eliminate some customer visits/trips with remote disconnect orders performed in
accordance with defined business rules.

Trouble Call: The utilities will be able to ping customer meters to verify single no-light outages.

Proactive Customer Communications: The utilities will be able to leverage timely and accurate
AMI data to proactively communicate potential problems to customers, including, for example,
outage notification, high-bill alerts, abnormal energy usage alerts, etc.

B. Billing

Final Bill Estimates: AMI will enable more accurate final bill estimates using daily meter read
data and on-demand meter reads.

DR Program Support: DR devices will communicate through the AMI network and confirm
customer activity, and will enable more complex rates.

Flexible Billing Dates: AMI could support tlexible billing dates as meter routes are no longer
necessary.

C. Revenue Management

Remote Disconnect/Reconnect: This capability will reduce and may eliminate some customer
visits/trips with remote disconnect orders per business rule.

Meter Tampering: The utilities will be able to follow up on the more frequent identification of
meter tampering alerts.

Consumption on Inactive Meters: AMI will enable faster detections of move-ins that do not
have registered accounts.

Prepaid Accounts: AMI could potentially enable the use of disconnect-reconnect devices to
support prepaid accounts.

D. Meter Operations

Meter Shop: Meter sample testing will need to cover communication modules, meter read
intervals, and time synchronization, etc. in addition to meter accuracy.

TOU Rates: Hourly or more frequent meter data from AMI can replace TOU meters. This
process change will also affect inventory and meter shop testing.



EXHIBIT 14
PAGE3 OF 11

E. New Services

AMI Communication Adequacy: The utilities will need to check the adequacy of AMI
communication coverage and signal strength as part of the new meter set process and
systematically generate a work order to the AMI network O&M organization if an AMI system
upgrade is needed.

F. Rate Design

Rate Design: Stakeholders will benefit from flexible sampling and more accurate and timely
data for load research and rate analysis.

DR Program Support: DR devices will communicate through the AMI network and confirm
customer activity, enabling more complex tariffs.

G. Distribution Operations

Outage Verification: AMI will be used to ping meters to verify outages before dispatching
troubleshooters to the outages.

Automated Outage Notification: AMI outage notification messages (or last gasps) will be
processed to improve accuracy of predicted outage analysis.

Analvtical Support for Emergency Load Transfers: AMI data can be used to estimate load
transfers based on near real-time data.

Service Restoration Confirmation: AMI will be used to confirm restoration of service before
callbacks to customers and to systematically confirm restoration to identify nested outages after
each restoration step.

Distributed Generation Monitoring: AMI will be used to systematically check for reverse power
flows due to DG to improve crew safety during outage restoration.

Reliability Reporting: AMI outage restoration messages and their timestamps will be used to
improve the accuracy of outage reporting.

AMI Network Restoration: The AMI communication network may be affected by the same
power outage events. Restoration of the AMI network and the power system will need to be
coordinated.

H. Distribution Plannine & Engineering

Field T.oad Data Collection: AMI will be used to get up-to-date and historical load data instead
of dispatching field services personnel to collect data from selected meter load points.

Electric Distribution Network Modeling: AMI load and voltage data will be used to validate and
fine tune the distribution system model used in distribution planning and engineering, and
subsequently improve the efficiency and capacity utilization of system assets.




EXHIBIT 14
PAGE4OF 11

Transformer L.oad Management: AMI will significantly reduce load estimation errors and will
provide more accurate load profiling to better track loading against optimal transformer loading
guidelines.

Proactive Problem Solving: AMI will be used to monitor load, voltage, and power quality at
select delivery points to identify and resolve potential problems proactively.

Im. OVERALL CHANGE MANAGEMENT PLAN

A. Process Owners and Stakeholders

As AMI-enabled processes are designed and gaps analyzed, internal stakeholders (e.g.,
process owners and business unit managers at the Companies) and external stakeholders (e.g.,
government, consumers, and labor unions) will be identified.

B. Assessment

Since the AMI Project impacts other business units and operations, it is essential to assess
the key stakeholders’ needs and identify possible risks to the project. As part of the AMI
Project, the Companies will:

e Develop a communications plan to create a better understanding of the AMI
technology;

e Identify gaps in knowledge and skill sets of employees to craft/improve the employee
training plan; and

e Develop a Change Management Plan.

C. Monitoring Kev Performance Indicators

The AMI business case affects several Key Performance Indicators (“KPI”) that the
Companies routinely monitor and report, including:

e Cost of field operations — Based on the number of field trips for meter and bill
investigations, etc.;

e Customer satisfaction index — Assessing customer response time, service reliability,
the number of billing inquiries, the number of manual re-bills per month, etc.;
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e Total Unaccounted for Energy (“UFE”); and
e Meter Reading Costs.

As part of their change management efforts, the Companies can track improvements in
their affected KPIs in order to monitor the anticipated AMI system benefits.

D. Communications Plan

The Companies have already begun to build an awareness of AMI technology through
town hall meetings, management briefings, and publications such as the Powerlines commercial
customer newsletter and the Currents employee newsletter. See pages 9 and 10 for HECO
Powerlines AMI Article and page 11 for HECO Currents Employee Newsletter.

Communication is a critical element in managing stakeholder expectations, identifying
barriers as well as potential solutions for acceptance and support of AMI. The primary goal of
the communications plan is to keep stakeholders informed and actively involved, and to
disseminate timely and appropriate information to the right audience at the right time. The
communications plan will be designed utilizing best practices for conducting focused
communications with stakeholders, labor unions, governments, employees at large, customers
and the general public on a regular periodic and as-needed basis.

In addition to a regular communications schedule, the communications plan will identify
project milestones and other major events that would trigger communications, along with the
target audiences, appropriate communication media and method for each milestone or event.
The target audiences may include for example:

e The Companies’ AMI management and project team, which will promote and guide
the introduction and acceptance of AMI;

e The Companies’ executive and senior management, who approve funding and
provide guidance on significant project issues;
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e Stakeholders, key internal (e.g., various process owners and business unit managers)
and external bodies (e.g., government, consumers and labor unions) who will be
affected by the AMI Project implementation;

e Impacted employees whose jobs will change due to the project;

e The Companies’ employees in general;

e [abor unions;

e Customers; and

e The Companies’ suppliers.

E. Communication Channels and Materials

The communications plan will utilize existing and potentially new communication
channels, as appropriate, including for example: the Internet/world wide web, e-mail, paper (fact
sheets, posters, bill inserts, etc.), town hall meetings, radio and television, etc. It will leverage a
variety of communication materials that have been developed as part of the project engineering
efforts and will continually be expanded and refined throughout the implementation of the
project. These materials may include:

AMI Initiative Overviews: Overview presentations of the AMI Project objectives, required
technologies and related information systems, HECO customer and societal benefits, etc.;

AMI Fact Sheets: An AMI fact sheet on key AMI components such as AMI meters, AMI
communication networks, MDMS, and HAN/Energy Efficiency Program support, etc.;

Frequently Asked Questions (FAQ): A continually updated AMI Frequently Asked Questions
publication;

AMI Initiative Brochure: An AMI Initiative Brochure that can be distributed to customers
through bill inserts or by field personnel during meter exchanges to answer common customer
questions regarding AMI; and

Minute Updates: Brief communiqués routinely distributed to detail the latest project and
technology developments for stakeholders and select target audiences.
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IV. Emplovee Transition/Training Plan

Some new positions have already materialized as a result of the Companies’ pilot AMI
projects and interest in developing and deploying an AMI system.

A. Job reclassifications/skill set definition

The Companies will establish an account of jobs that are impacted, new competencies
and skill sets required for changes to existing job positions, as well as potentially new jobs that
have yet to be identified. Existing job functions that may require new responsibilities and
competencies/skills include, for example:

Call Center customer service representatives — who will need to be able to handle more complex
information (e.g., daily updated hourly energy consumptions instead of monthly billing reads),
solve more problems directly with customers (e.g., performing an on-demand meter read to

resolve a billing inquiry instead of referring it to Billing), and answer more complex questions
(e.g., “which DR rate is better for me?”);

Meter Technicians — who will need to be able to test and configure communication modules, and
verify adequacy in communication coverage and strength, in addition to testing meters in the
shop or in the field; and

Trouble Shooters and Line Crews — who will need to be able to recognize possible AMI
communication equipment attached to the electric power infrastructure and perform elementary
inspections and troubleshooting of the equipment.

New job functions/positions that have yet to be well defined may include, for example:

Field Communications Technicians — to maintain communications to the meters and DR
endpoint devices within customers’ homes;

Customer Installation Coordinator — to ensure installation of the appropriate AMI
communication equipment and endpoint devices, and coordinate with electricians that install
smart thermostats and air conditioners/water heaters to ensure continued success of energy
efficiency programs; and

AMI Data Manager — to ensure 